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1
INTRODUCTION

1.1 GENERAL

This document includes database reference information to aid in configuring a MOD 30ML
Controller or a MODCELL Multiloop Processor with regulatory controller software. Information
on database organization, database memory block structures and the logic control portion of
this controller is described in IB-23G600. The user of this document should be familiar with
the architecture of the MOD 30ML or MODCELL Multiloop Processor, configuration
capabilities, and message handling capabilities using either the Instrument Communications
Network (ICN) or the Modbus Protocol. For users developing their own runtime interface, this
document includes attribute numbers and data value number information.

1.2 OVERVIEW OF INSTRUMENT SOFTWARE

MODCELL Multiloop Processor

The MODCELL Multiloop Processor with advanced control identity module is an intelligent
data acquisition and control device. This instrument consists of a central processor that
communicates to highly modular process I/0O and communications modules. User integration
of analog and discrete signal conditioning is provided on a point-by-point basis. This unique
modularity permits the product to be configured with just the functionality that is required for
each application. In addition to the regulatory control functionality, this identity module
provides logic control capability. Functionality within this identity module supports basic
analog and digital I/0 with filtering and linearization, system interface consistent with MOD 30
instruments, timers, process alarms, supervisory message handling, evaluation of event
equations and PID block functions.

MOD 30ML Controller

The MOD 30ML controller includes all functions listed above for the MODCELL Multiloop
Processor. It also includes built-in 1/0O (2 universal analog inputs, 2 current outputs), one built-
in communications channel selectable for ICN or Modbus RS232 / RS-485, and operator
display capability.

1.3 DATABASE CONFIGURATION AND RUNTIME SUPPORT

PC based configuration software is used to build the instrument database using Modbus or the
Instrument Communication Network (ICN) for communications. A series of interactive displays
is used to define block parameters. After creating the database, a database report can be
generated. Once a database is downloaded to the instrument, it can be ported to other
instruments using an optional portable memory module and uploaded to the configurator
again if necessary.

Software packages such as Intellution FIX, Iconics Genesis for Windows, WonderWare

InTouch, and CI Technologies CiTect can be used to define and view the runtime interface to
the instrument.

11
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1.4 RELATED DOCUMENTATION

Additional information about logic and display functions can be found in:

» |B-23G600 — Database Reference for Logic Functions - Book 1

« 1B-23G602 — Database Reference for Logic Functions - Book 2

* IB-1800R-APP — Database Reference for MOD 30ML Functions

Information about configuration of the functions in this book can be found in:

* ViZapp.hlp — Help file for Visual Application Designer (Windows 95, NT)

IB-23H141 — User’s Guide, MODCELL Application Builder (DOS)

e IB-23H120 - User’s Guide, PC-30 Interface Software (DOS) for MOD 30 and MODCELL

e 1B-23H153 — User’s Guide, Device I/O Driver using Extended Modbus Protocol (EMP) for
FIX DMACS and FIX MMI

e 1B-23H154 — User’s Guide, Device I/O Driver using Extended Modbus Protocol
(XMODBUS) for PC-30

ICN connection and loading information can be found in the following:
* IB-23A160 — Instrument Communications Network (ICN) Planning
Users developing interface software to this instrument will also need the following:

e |B-23G001 — ICN Communication Link Programmer’s Manual

1.5 VERSION IDENTIFICATION

1-2

To verify the version level of the instrument, check the catalog number marked on the PROM
label of the identity module or issue the status command R VERSION from the configuration
software status page. The firmware version is a digit in the catalog number as follows:
Catalog Number Description for 2004P

BASE NUMBER 2004P MODCELL Advanced Control Identity Module
UNUSED z Unused Character
ELECTRICAL CODE 10 General Purpose, ABB standard
FUNCTION 1 Advanced Control
FIRMWARE VERSION 01 Version 1 (same as 2001P version 4 plus
sequencer)
02 Version 2 (same as 2001P version 5 plus
PID)
03 Version 3 (same as 2001P version 6 plus
PID, RSK)
MODEL A Design Level (256K PROMSs)
B Design Level (512K PROMS)
C Design Level (512K Flash RAM)
Sample Number 2004PZ10103C (Product is serialized)

Version number identification for specific blocks is obtained through the database.
The catalog number description for the 1800P MOD 30ML Control Identity Module
is found in IB-1800R-APP.
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2
PID CONTROL BLOCK DATABASE PARAMETERS

2.1 GENERAL

This section includes database reference information for the PID Control block. For
information on environmental, communications, and I/O block parameters, see IB-23G600.
This reference information includes attribute definition, block capabilities, and examples of
usage. The information is intended to aid the user in understanding and configuring the
instrument database. Also included is information on database organization and memory
block structures for users developing their own interface software.

Explanations for each attribute are given in the order presented in the block data table. The
block data table lists all valid attributes for the block. Attribute numbers (Attr column) can help
you find their descriptions; but, are only required for users developing their own interface. The
following conventions are used in presenting the database reference information in the block
data tables.

« Configurable Attributes Shown in bold text

* Non-Configurable Attributes Shown in jtalicized text

« CWR Identifies if an attribute is Configurable, Writeable,
and/or Readable.

The functional block diagrams show basic input/output structures and signal logic flow for the
block (signal flow is left to right top to bottom). Attributes are shown as selectable signal flow
paths or as possible values to the specified attribute in the attribute box. When a logical
source pointer (LSP) is selected, the data source becomes a softwired connection in the
instrument. The following conventions are used in presenting the database block diagrams.

* Input Source Attributes Shown in solid boxes with shading lines

« Database Attributes Shown in solid boxes

e Internal functions Shown in dashed boxes

e Fixed Configuration Value Shown in dotted boxes

The softwiring diagrams show basic input/output softwiring structures for connecting the block

in the database or to a strategy configured in an operator’s terminal. The following
conventions are used in presenting the database softwiring diagrams.

e Internal Softwiring Shown in solid arrowhead lines (with circles when showing
LSP connections between block attributes)

e Operator Read/Write Attributes Shown in dashed arrowhead lines

e Operator Dynamic Link Shown as a black box

2-1
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2.2

PID CONTROL BLOCK (PID)

2-2

Regulatory control is supported through use of the PID Control block. The basic functions of
each PID block include:

« Basic PID Control (Gain, Reset, Pre-Act) algorithms. Variations are:
¢ Pre-Act on Process or Error
¢ Proportional on Process or Error
¢ Standard or MICRO-SCAN Integral

e Setpoint and Output (Controller ) Modes, including Tracking

e Setpoint and Output Limiting

* Local or Remote Setpoint with ratio and bias

e Manual Reset and Procedureless Manual Reset

* Feedforward Input (compensation model provided external to PID block)

« Deadtime Compensation Input (algorithm may be constructed in Expression Block)

» External Feedback

« Gain, Reset and Pre-Act modifier Inputs (externally generated)

* Auto, Manual or Cascade controllers

e Output and Remote Setpoint High, Low, Center Input Selection

« Configurable Power Restart Values

The number of PID Control blocks capable of running in an instrument depends upon the
specific configuration. One possible configuration could include six to eight PID Control blocks
running at a rate of about 350 ms. The PID algorithm runs at a multiple of the task rate in

which it is executed. Setpoint processing is independent of the PID algorithm and occurs
every execution cycle.

The controller mode can be represented as a separate output and setpoint mode, or singly as
a controller mode model. If a controller mode is configured, the output mode and setpoint
modes are derived from the controller mode and cannot be written to specifically.

When a track input signal is asserted, the mode is set to TRACK, and the track value is copied
to the output. If setpoint track is enabled, the setpoint mode is set to TRACK and the setpoint
TRACK value is copied to the active setpoint value.

Within the PID routine, setpoint processing occurs independently from the PID calculation,
with the result being the determination of the active setpoint value that is then used in the PID
calculation. If the setpoint mode is LOCAL, the user sets the active setpoint. When the
setpoint mode is REMOTE, the active setpoint is the remote setpoint value multiplied by the
ratio and added to the bias. The adjusted setpoint is calculated by subtracting the bias from
the active setpoint and dividing the result by the ratio.

Block inputs, outputs and database items are shown in the overview diagram, Figure 2-1. A
functional block diagram of a PID Control block is shown in Figure 2-2 (3 pages). The menus
used to configure the PID Control block are shown in Figure 2-3 (page 1), Figure 2-4 (page 2),
Figure 2-5 (page 3) and Figure 2-6 (page 4).
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PID Controller Block
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Figure 2-1. Overview Diagram, PID Control Block
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Figure 2-2. Functional Block Diagram, PID Control Block, Page 1
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Figure 2-2. Functional Block Diagram, PID Control Block, Page 2
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Figure 2-2. Functional Block Diagram, PID Control Block, Page 3
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PID FProperties
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Figure 2-3. PID Control Block (PID), General Menu with Tuning Value Setup
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Figure 2-4. PID Control Block (PID), Control Menu with Tuning Modifiers
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Figure 2-5. PID Control Block (PID), Controller Mode Menu
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Figure 2-6. PID Control Block (PID), Setpoint Menu
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2.2.1 PID Control Block Operation

The PID calculation is performed provided that the mode is AUTO or CASCADE, and that all
required inputs are available and GOOD. The algorithm types that drive the PID calculation
are proportional on error or process, standard or MICRO-SCAN integral or manual reset, Pre-
Act on error or process. Anti reset-windup for the standard integral is handled by using an
external feedback input (if configured), or the limited output value.

The PID track status output is set TRUE when the output mode is not AUTO, or the setpoint
mode is LOCAL.

The PID calculation is initialized when changing from the TRACK/MANUAL mode to AUTO or
CASCADE, BAD to GOOD output qualities, first run after a power up, or when the microscan
integral is used and the output is limited or not selected. The input filters are forward
initialized using the current input values, and the outputs and integral values are initialized
either from the previous output or the track value, depending on the track signal.

For all attribute writes, the rules which apply to the configuration of those attributes apply to
values written to the attributes. For example, the setpoint mode cannot be set to REMOTE if
no remote setpoint is configured, and limit attributes cannot be written so that the high limit is
less than or equal to the low limit. Specific write message considerations are described as
follows:

*  Algorithm Tuning Attributes
These attributes are the base gain, reset and preact values, local manual reset value, and
controller action. When these values are changed and the controller mode is AUTO, the
PID algorithm will reinitialize the calculation.

e Ramp values
Values that may be ramped from a user interface device for example base gain, reset or
preact, local setpoint or output will ramp up to the limit value. A value beyond the limit is
clamped to the limit value.

*  Mode attributes
The mode attributes, setpoint, controller and output, are each a pair of attributes; one
representing the actual present mode (status) and the other representing the mode set by
a user to which the status will return when leaving TRACK mode (command or return
value). Either mode attribute can be read, but only the status attribute can be written to.
Values written to the status attribute are limited to those which can be set by a user, i.e.,
REMOTE and LOCAL for setpoint, AUTO, MANUAL and CASCADE for controller mode.

Writes of mode values that cannot be supported will be NAK’d. For example, attempting to
put the controller mode to CASCADE will be NAK'd if a remote setpoint is not configured.

Writes to a mode will be capable of causing block errors. For example, changing a
setpoint mode from LOCAL to REMOTE when the remote setpoint source quality is BAD
will cause the PID block outputs to be set BAD (if bad inputs are not accepted).

* Block Outputs
The active setpoint attribute can only be written if the setpoint mode is FAULT or LOCAL,
or if the block state is OFF or DEBUG. The output attribute can only be written if the
mode is MANUAL or FAULT, or if the block state is OFF or DEBUG. The track status
attribute can only be written if the block state is OFF or DEBUG or the output or controller
mode is FAULT. Adjusted setpoint, ratio and bias can be written anytime.

¢ Limit attributes
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Setpoint high/low limits and output high/low limits cannot be written such that the limit
values invert; that is, the high value cannot be set less than the low value.

Quality Checks

If the track command input quality is bad (Bad Inputs Accepted = NO), the PID block is unable
to determine what mode it should be in. It therefore sets the output mode (and controller
mode, if configured) to FAULT. If setpoint tracking is enabled, the setpoint mode is set to
FAULT.

For the purpose of discussing data quality exceptions and how the PID block is affected, PID
block processing can be considered as two separate parts: setpoint processing and PID
algorithm processing.

For setpoint processing, the inputs of concern are remote ratio, remote bias, and remote
setpoint. The generated outputs are the active setpoint, adjusted setpoint, bias and ratio. If
remote ratio and/or bias sources are configured, the output ratio/bias values are copies of the
input values, and the output qualities reflect the input qualities for these values. Otherwise,
the values for ratio or bias are calculated by the PID block (as a result of the configured
setpoint balancing) and the qualities reflect the success of calculating those values (i.e., if a
calculation error occurs when the auto balance values are calculated and the set qualities bad
on calculation error attribute is TRUE, then the quality of the balance value is set BAD).

If the setpoint mode is remote, and the remote setpoint, bias or ratio qualities are bad, then
the active setpoint and adjusted setpoint qualities are set bad. If the setpoint mode is FAULT,
all setpoint processing outputs are set bad.

If the setpoint mode is LOCAL, the active setpoint quality is GOOD and the adjusted setpoint
quality is set to the worst quality of the ratio and bias values. If the setpoint mode is TRACK,
the action is as described above.

For PID processing, the inputs of concern are the process value, dead time compensation
value, gain, reset and preact modifiers, manual reset value, feedforward value, external
feedback value, and the active setpoint (calculated by setpoint processing). The generated
outputs are the calculated PID output and the track status.

If the mode (controller or output) of the block is TRACK or MANUAL, the output qualities
(output and track status) are set to GOOD. If the mode is FAULT, the output qualities are set
BAD.

If the mode is AUTO or CASCADE, then the process value and active setpoint qualities must
be GOOD. If a dead time compensation input, and/or external feedback input are configured,
their qualities must be GOOD. If a feedforward input value is configured and the feedforward
type is ADD or MULT, the input quality must be GOOD. Manual reset, gain, reset and preact
input qualities must be good if these inputs are configured and the algorithm type specifies
that they are used (e.g., the preact modifier has no affect on PID calculation if the algorithm
type specifies derivative = OFF). If all of these conditions are met, the PID calculation is
performed and if no calculation error occurs, the outputs are set GOOD.
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Error Checks
If a calculation error occurs in the PID calculation, and the set qualities bad attribute is TRUE,

then the output qualities (output and track status) are set BAD. The PID calculation will be
initialized when qualities become good again.

In a cycle where the PID outputs have been previously marked BAD, but can now be

successfully calculated (required inputs are good), and the controller mode is AUTO or
CASCADE, the PID algorithm will initialize using the present output value. It is recommended
that the application design provide logic 'downstream’ of the PID block to set a track signal
when the PID qualities go bad. This way, the PID block will initialize from the track value
when it is again capable of executing, which would most likely be the preferred method of

initialization.

2.2.2

PID Control Block Parameters

The mnemonics, valid values, and data types for all fields that may be selected for display
and/or be used in making softwiring connections are listed in Table 2-1. The following further
defines the PID Control block configuration parameters.

Block Type
PID

Block Selection page.

Occurrence
1 to 4096

This is the PID Control block type and is configured on the Function

There may be up to 4096 ‘instances’ allowed of the PID block type.

Table 2-1. PID Control Block Attributes, Valid Values, Mnemonics, and Data Types

Field Name / Attribute Mnemonic Valid Values CWR | Data Type | Attr
Version VERSION |1 ——R [Long State 00
Block Length BLKLEN ——R |Count 01
Block State STATE RUN, HOLD, OFF, DEBUG CWR |Short State 02
Bad Inputs Accepted BADINP NO(0), YES(1) CWR |Discrete 03
Diagnostic Group SUPPGRP |NONE, 1,2,3,4,5,6,7 CWR |Long State 04
Calculation Error CERRS ENABLE(0), SUPPRESS(1) CWR |Discrete 05
Calc. Error Unacked CERRU NO(0), YES(1) — WR |Discrete 06
Calc. Error Unacked Quality CERRUQ |GOOD(0), BAD(1) —WR |Discrete 07
Calc. Error Active CERRA NO(0), YES(1) —WR |Discrete 08
Calc. Error Active Quality CERRAQ |GOOD(0), BAD(1) —WR |Discrete 09
Output Calculation Error OPCERRS |ENABLE(0), SUPPRESS(1) CWR |Discrete 10
Output Calc. Error Unacked OPCERRU |NO(0), YES(1) —WR |Discrete 11
Output Calc. Error Unacked Q |OPCERRUQ |GOOD(0), BAD(1) —WR |Discrete 12
Output Calc. Error Active OPCERRA |NO(0), YES(1) — WR |Discrete 13
Output Calc. Error Active Q OPCERRAQ |GOOD(0), BAD(1) —WR |Discrete 14
Control Interval Cl Msec Time Value CWR |Msec Time 15
Setpoint Modes Allowed SPMA L(1), R(2), L.R(3) C - R |Count 16
Setpoint Mode Status, SPMS LOCAL(0), REMOTE(1), CWR [Short State 17
Initial Value TRACK(3)*, FAULT(5)*

Setpoint Mode Status Quality |[SPMSQ GOOD(0), BAD(1) — WR |Discrete 18
Setpoint Mode Command SPMC LOCAL(0), REMOTE(1) ——R |Short State 19
Setpoint Track Enable SPTE NO(0), YES(1) C — R |Discrete 20
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Table 2-1. PID Control Block Attributes, Valid Values, Mnemonics, and Data Types (Cont'd)

Field Name / Attribute Mnemonic Valid Values CWR | Data Type | Attr
Adjusted Remote Setpoint, |ARSP Floating Pt Value CWR |Floating Pt 21
Initial Value
Adjusted Remote Setpoint Q  |ARSPQ GOOD(0), BAD(1) —WR |Discrete 22
Setpoint, Initial Value SP Floating Pt Value CWR |Floating Pt 23
Active Setpoint Quality SPQ GOOD(0), BAD(1) —WR |Discrete 24
Remote Setpoint Range Top |RSPRH Floating Pt Value CWR |Floating Pt 25
Remote Setpoint Range RSPRL Floating Pt Value CWR |Floating Pt 26
Bottom
Setpoint Limit Hi SPLH Floating Pt Value CWR |Floating Pt 27
Setpoint Limit Bottom SPLL Floating Pt Value CWR |Floating Pt 28
Setpoint Selector Type SPSTYPE |NONE(0), HIGH(1), LOW(2), CWR [Short State 29

CENTER(3)
Setpoint Modes Limited SPML NONE(0), L(1), R(2), R.L(3), C-R |Count 30
T(4), L.T(5), R.T(6), LR.T(7)
Remote Setpoint Balance SPBTYPE |STANDARD(0), AUTO C — R |Short State 31
Type BIAS(1), AUTO RATIO(2)
Remote Setpoint Ratio, Initial |RSPR Floating Pt Value CWR |Floating Pt 32
Value
Remote Setpoint Ratio Quality |RSPRQ GOOD(0), BAD(1) —WR |Discrete 33
Remote Setpoint Bias, Initial RSPB Floating Pt Value CWR |Floating Pt 34
Value
Bias Quality RSPBQ GOOD(0), BAD(1) —WR |[Discrete 35
Process Variable Range Top |PVRH Floating Pt Value CWR |Floating Pt 36
Process Variable Range PVRL Floating Pt Value CWR |Floating Pt 37
Bottom
Deviation DEV Floating Pt Value CWR |Floating Pt 38
Deviation Quality DEVQ GOOD(0), BAD(1) —WR |Discrete 39
Output Modes Allowed OPMA M(1), A(2), M.A(3) C—R [Count 40
Output Mode Status, OPMS MANUAL(0),AUTO(1), CWR |Short State 41
Initial Value TRACK(3)*, FAULT(5)*
Output Mode Status Quality OPMSQ GOOD(0), BAD(1) —WR |Discrete 42
Output Mode Command OPMC MANUAL(0), AUTO(1) ——R |Short State 43
Unlimited Output UOP Floating Pt Value — WR |Floating Pt 44
Unlimited Output Quality UOPQ GOOD(0), BAD(1) —WR |[Discrete 45
Output OP Floating Pt Value CWR |Floating Pt 46
Output Quality OPQ GOOD(0), BAD(1) —WR |Discrete 47
Output Range Top OPRH Floating Pt Value CWR |Floating Pt 48
Output Range Bottom OPRL Floating Pt Value CWR |Floating Pt 49
Output Limit Top OPLH Floating Pt Value CWR |Floating Pt 50
Output Limit Bottom OPLL Floating Pt Value CWR |Floating Pt 51
Output Selector Type OPSTYPE |NONE(0), HIGH(1), LOW(2), CWR [Short State 52
CENTER(3)
Output Modes Limited OPML NONE(0), A(2), M.A(3), AT(6), | C—R |Count 53

M.A.T(7)

*Not Configurable.

2-12




Continuous Control Functions

PID CONTROL BLOCK

Table 2-1. PID Control Block Attributes, Valid Values, Mnemonics, and Data Types (Cont'd)

Field Name / Attribute Mnemonic Valid Values CWR | Data Type | Attr
Track Status TS FALSE(0), TRUE(1) CWR |Discrete 54
Track Status Quality TSQ GOOD(0), BAD(1) —WR |[Discrete 55
Feedforward Calculation FFCTYPE |NONE(0), ADD(1), MULT(2) C — R [Short State 56
Type
Control Action ACTION REVERSE(0), DIRECT(1), CWR |Discrete 57
Calculation Error Action CERRACT |PASS,GOOD(0); CWR [Short State 58

PASS,BAD(1);
HOLD,GOOD(2);
HOLD,BAD(3)
Control Algorithm Type CATYPE EOOO(2), 0SOO0(4), PSOO(5), C - R |Long State 59
ESOO(6), OMOO(8), PMOO(9),
EMOO(10), EOPO(18), PSPO(21),
ESPO(22), PMPO(25), EMPO(26),
EOEO(34), ESEO(38), EMEO(42),
EOOE(66), EOPE(82), EOEE(98)
Manual Reset Balance Type |MRBTYPE [NONE(0), C — R |Discrete 60
PROCEDURELESS(1)
Gain Base Value BGAIN 0.01to 125.0 CWR |Floating Pt 61
Reset Rate Base Value BRESET |0.01to 125.0 CWR |Floating Pt 62
Preact Time Base Value BPREACT |0.07 to 32.0 CWR |Floating Pt 63
Manual Reset Initial Value MR 0.01t0125.0 CWR |Floating Pt 64
Manual Reset Quality MRQ GOOD(0), BAD(1) —WR |Discrete 65
Control Modes Allowed CMA M(1), A(2), M.A.(3), C(4), C-R |Count 66
M.C(5), A.C(6), M.A.C(7),
N/A(15)
Control Mode CMS MANUAL(0), AUTO(1), CWR |Short State 67
CASCADE(2), TRACK(3)*,
FAULT(5)*, N/A(15)*
Control Mode Status Quality CMSQ GOOD(0), BAD(1) — WR |[Discrete 68
Control Mode Command CMC MANUAL(0), AUTO(1), ——R |Short State 69
CASCADE(2)
Setpoint Mode Restart Value |SPMRV LOCAL(0), REMOTE(1), CWR [Short State 70
PREVIOUS(4)
Output Mode Restart Value |OPMRV MANUAL(0), AUTO(1), CWR |Short State 71
PREVIOUS(4)
Control Mode Restart Value |CMRV MANUAL(0), AUTO(1), CWR [Short State 72
CASCADE(2), PREVIOUS(4),
N/A(15)*

Process Variable Input PVI NONE, Floating Pt. Value, or CWR |Floating Pt 75
LSP

Dead Time Compensation DTCI NONE, Floating Pt. Value, or CWR |Floating Pt 76

Input LSP

Setpoint Restart Value SPRVI NONE, Floating Pt. Value, or CWR |Floating Pt 77
LSP

Feedforward Compensation |FFCI NONE, Floating Pt. Value, or CWR |Floating Pt 78

Input LSP

External Feedback Input EFBI NONE, Floating Pt. Value, or CWR |Floating Pt 79
LSP

*Not Configurable.

2-13



Continuous Control Functions

PID CONTROL BLOCK

Table 2-1. PID Control Block Attributes, Valid Values, Mnemonics, and Data Types (Cont'd)

Field Name / Attribute Mnemonic Valid Values CWR | Data Type | Attr
Track Command Input TCI NONE, discrete value, or LSP | CWR |Discrete 80
Setpoint Track Input SPTI NONE, Floating Pt. Value, or CWR |Floating Pt 81
LSP

Output Track Input OPTI NONE, Floating Pt. Value, or CWR |Floating Pt 82
LSP

Gain Modifier PRMI NONE, Positive Floating Pt. CWR |Floating Pt 83

Proportional Response Value, or LSP

Input

Reset Rate Modifier IRMI NONE, Positive Floating Pt. CWR |Floating Pt 84

Integral Response Input Value, or LSP

Preact Time Modifier DRMI NONE, Positive Floating Pt. CWR |Floating Pt 85

Derivative Response Input Value, or LSP

Remote Setpoint Ratio Input |RSPRI NONE, Floating Pt. Value, or CWR |Floating Pt 86
LSP

Remote Setpoint Bias Input |RSPBI NONE, Floating Pt. Value, or CWR |Floating Pt 87
LSP

Remote Setpoint Input RSPI NONE, Floating Pt. Value, or CWR |Floating Pt 88
LSP

Setpoint Selector A Input SPSAI NONE, Floating Pt. Value, or CWR |Floating Pt 89
LSP

Setpoint Selector B Input SPSBI NONE, Floating Pt. Value, or CWR |Floating Pt 90
LSP

Output Selector A Input OPSAI NONE, Floating Pt. Value, or CWR |Floating Pt 91
LSP

Output Selector B Input OPSBI NONE, Floating Pt. Value, or CWR |Floating Pt 92
LSP

Output Restart Value OPRVI NONE, Floating Pt. Value, or CWR |Floating Pt 93
LSP

Mode Model MM SP/OP MODE (0), C — R |Short State 94
CTRL MODE(1)

Input Filter Type FILTYPE NONE(0), CWR |Short State 100
PREACT,AUTO(1),
PREACT,USER(2),
PROCESS,USER(3)

Input Filter Time Constant FILTIME Floating Pt. Value in Minutes CWR |Floating Pt 101
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02

03

04

05

06

07

L] [0 Tod S = 1 (=N (S LI AN I =) [ PSSR CWR
All block state changes are reported as informational events. See IB-23G600 Section 2.4.1,
State Changes for additional information.

RUN 0 Normal Operation. Block is executed.

HOLD 1 Block is not executed. Qualities retain previous values.

OFF 2 Block is not executed. Qualities will be BAD.

DEBUG 3 Block is not executed. No fields are updated. All attributes are
writeable.

Bad Inputs Accepted (BADINP) .......oooi i rr e e et e e e e e e e s enenanees CWR

This block runs with bad inputs accepted set to YES or NO. See IB-23G600 Section 2.3.2,
Data Quality for additional information.

NO 0 Operation of the PID block is affected by the quality of its inputs as
described in Section 2.2.1, PID Control Block Operation.

YES 1 Bad inputs are ignored, and normal RUN processing occurs. There
is no check on input quality and output quality is set to good.

Diagnostic Group (SUPPGRP) ......uuiiiiiii ittt ee e e e s stan e e e e e e nnenanees CWR
The diagnostic error reported by this block can be grouped for System Event block
control of its reporting. The selections are:

NONE 0 No group assigned.

1lto7 Defines the diagnostic group number for the diagnostic suppression
group controlled by the System Event block.

Calculation Error (CERRS) ......uuiiiiiie ittt e e e e e e s e e e e e e e e nnnraneeeae s CWR
When a calculation error (calculation overflow, divide by zero, etc.) is detected in calculations
which do not affect the control output (e.g., adjusted setpoint calculation), the block completes
the calculation using some reasonable value (+ or — maximum value for overflows, etc.),
reports the diagnostic error as “CALCULATION ERROR?”, and sets the output qualities
according to the Calculation Error Action (Pass Bad, Pass Good, Hold Bad, Hold Good).
The diagnostic error will clear and the quality will be set back to good when a subsequent
execution of the block performs a successful calculation.

ENABLED 0 Calculation error is enabled.
SUPPRESS 1 Calculation error is suppressed.
Calculation Error Unacked (CERRU) .......cooiiiiiiiiiiie et -WR

If the calculation error diagnostic is enabled, the unacknowledged status indicates if the
diagnostic is or is not acknowledged. Only writeable in DEBUG.

NO 0 Diagnostic error is acknowledged.
YES 1 Diagnostic error is unacknowledged.
Calculation Error Unacked Quality (CERRUQ) ......ucuvviiiiiiiiiiiiiie et e e sssiienee e -WR

If the calculation error diagnostic is enabled, this status indicates if the quality of the
unacknowledged diagnostic is GOOD or BAD. Only writeable in DEBUG.

GOOD 0 Quality when the loop block is RUN or HOLD.
BAD 1 Quality when the loop block is OFF.
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Calculation Error ACtiVe (CERRA) ....uuuiiii ettt s st e e e e e e e snaane e e e e e e e nanes -WR
If the calculation error diagnostic is enabled, the active status indicates if the diagnostic is
active even after acknowledgement. Only writeable in DEBUG.

NO 0 Diagnostic error is not active.
YES 1 Diagnostic error is active.
Calculation Error Active Quality (CERRAQ) ......uuiiiiiiiie ittt -WR

If the calculation error diagnostic is enabled, this status indicates if the quality of the active
diagnostic is GOOD or BAD. Only writeable in DEBUG.

GOOD 0 Quality when the loop block is RUN or HOLD.
BAD 1 Quality when the loop block is OFF.
Output Calculation Error (OPCERRS) ....cciciiiiiiiiiice e ssteen e srare e e e e e CWR

When an output calculation error (calculation overflow, divide by zero, etc.) is detected while
calculating the control output value, the block completes the calculation using some
reasonable value (+ or — maximum value for overflows, etc.), reports the diagnostic error as
“CONTROL OUTPUT CALCULATION ERROR?”, and sets the output qualities according to the
Calculation Error Action (Pass Bad, Pass Good, Hold Bad, Hold Good). The diagnostic
error will clear and the quality will be set back to good when a subsequent execution of the
block performs a successful calculation.

ENABLED 0 Control Output Calculation error is enabled.
SUPPRESS 1 Control Output Calculation error is suppressed.
Output Calculation Error Unacked (OPCERRU)..........ccoiiiiiiiiiiiiiii e -WR

If the output calculation error diagnostic is enabled, the unacknowledged status indicates if the
diagnostic is or is not acknowledged. Only writeable in DEBUG.

NO 0 Diagnostic error is acknowledged.
YES 1 Diagnostic error is unacknowledged.
Output Calculation Error Unacked Quality (OPCERRUQ) ........coccviiiireeeiiiiiiiieeeeee e -WR

If the output calculation error diagnostic is enabled, this status indicates if the quality of the
unacknowledged diagnostic is GOOD or BAD. Only writeable in DEBUG.

GOOD 0 Quality when the loop block is RUN or HOLD.
BAD 1 Quality when the loop block is OFF.
Output Calculation Error Active (OPCERRA) .......cooiiiiiiiii et -WR

If the output calculation error diagnostic is enabled, the active status indicates if the diagnostic
is active even after acknowledgement. Only writeable in DEBUG.

NO 0 Diagnostic error is not active.
YES 1 Diagnostic error is active.
Output Calculation Error Active Quality (OPCERRAQ) ......uvviiiiiiiiiiiiieee e ceiiieeee e e - WR

If the output calculation error diagnostic is enabled, this status indicates if the quality of the
active diagnostic is GOOD or BAD. Only writeable in DEBUG.

GOOD 0 Quality when the loop block is RUN or HOLD.
BAD 1 Quality when the loop block is OFF.
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17

18

(000 )i ol o1 =] A7 1A (O ) ISR CWR
The control interval is a millisecond time value that represents the number of milliseconds
between executions of a PID control algorithm within a block.

0 run PID algorithm at whatever rate block runs (determined by loop
rate).
Milliseconds run PID algorithm at multiple of block rate (value is rounded up to the

next highest task rate multiple). A slower PID algorithm will reduce
the total processing time required by a block. This allows other
commands to be performed without exceeding the block execution
time.

Setpoint Modes AIIOWED (SPMA) .....ouevi ettt e e s e e e e nnaeees C-R
The setpoint modes allowed is a bit mapped field with each bit specifying an allowed mode. If
remote is an allowed setpoint mode, a remote setpoint input (RSPI) must be configured. The
count values for the bit data and configurable modes are:

L 1 Local setpoint only allowed

R 2 Remote setpoint only allowed (remote setpoint input must be
configured)

L.R 3 Also R.L. Local or Remote setpoint modes allowed.

Setpoint Mode Status, Initial Value (SPMS)........cooiiiiiiiiiiiiiee e CWR

The setpoint mode, initial value is the active setpoint mode. Local and Remote are
configurable. Track and Fault are not configurable or writeable. If a control mode is
configured, writes to the setpoint and control modes affect each other (see Control Mode).

LOCAL 0 Local setpoint value is used. If the setpoint mode is LOCAL, the
active setpoint remains at the last value obtained when the mode was
TRACK or REMOTE, or the value written from the user interface.
When the setpoint mode is LOCAL, the PID track status output is set
TRUE.

REMOTE 1 Remote setpoint value is used. When the setpoint mode is
REMOTE, the active setpoint is the remote setpoint value multiplied
by the ratio and added to the bias. A remote setpoint input must be
configured.

TRACK 3 This read only value indicates that setpoint track is enabled and the
output mode is TRACK or MANUAL and the setpoint TRACK value is
the active setpoint value.

FAULT 5 This read only value indicates that setpoint track is enabled and the
output is in a FAULT condition. All setpoint processing outputs are
set bad. Since the setpoint mode cannot be determined, it must be
cleared by writing a remote setpoint value or a manual output value.

Setpoint Mode Status Quality (SPMSQ) .....cuuuiiiiiiiiiiiiiieice et -WR
The setpoint mode status quality is determined by the remote setpoint, bias or ratio qualities.
GOOD 0 Quality when the block is RUN or HOLD.

BAD 1 Quality when the block is OFF.
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Setpoint Mode Command (SPMC).........cuiiiiiiiiiiiie et --R
The setpoint mode command represents value to which setpoint mode will return when
TRACK clears. If you are in Track and want to return to a control mode other than the value
indicated here, you must write to the Controller Mode (CMS) whose value will then be
reflected here.

LOCAL 0 Setpoint returns to Local when track clears.
REMOTE 1 Setpoint returns to Remote when track clears.
Setpoint Track ENADIE (SPTE) ...oucii i cieieeee e eetttes e s e e e e s s e e e e e e st ane e e e e e e e nanes C-R

If setpoint track is enabled, the setpoint mode is set to TRACK and the setpoint TRACK value
is copied to the active setpoint value. If setpoint tracking is enabled then the setpoint track
input must exist.

NO 0 Setpoint track is not enabled.

YES 1 Setpoint mode is set to TRACK when the Track Command Input is
TRUE.

Adjusted Remote Setpoint, Initial Value (ARSP).........cccoocuiiiiiiiieiiee e CWR

The adjusted remote setpoint floating point value is calculated during setpoint processing by
subtracting the bias from the active setpoint and dividing the result by the ratio. This value
can be written any time. This value exists so the slave controller has a way to give the master
the active calculated setpoint.

Adjusted Remote Setpoint Quality (ARSPQ)......uuiiiieiiiiiiiiiieee e it e e e e e sstrrne e e e e aanes -WR
The adjusted remote setpoint quality is determined by the remote setpoint, bias or ratio
gualities.

GOOD 0 Quality when the remote setpoint, bias or ratio qualities are good.

BAD 1 Quality when the remote setpoint, bias or ratio qualities are bad or
when the setpoint mode is FAULT.

Setpoint, INItial VAIUE (SP) ....uuueeii ettt et e e e e e e e e e e st e e e e e e e e nanes CWR
This is the active setpoint floating point value used by the PID algorithm. Setpoint processing
occurs independently from the PID calculation and determines the active setpoint for use in
the PID calculation. The configured initial value is used as the active setpoint value when the
algorithm is first run. If the setpoint mode is LOCAL, the active setpoint remains at the last
value obtained when the mode was TRACK or REMOTE, or the value written from the user
interface. When the setpoint mode is REMOTE, the active setpoint is the remote setpoint
value multiplied by the ratio and added to the bias. The active setpoint attribute can only be
written if the setpoint mode is FAULT or LOCAL, or if the block state is OFF or DEBUG.

Active Setpoint QUAIILY (SPQ)......ueii ittt -WR
The active setpoint quality is determined by the setpoint mode and the quality of the input
attributes affecting the setpoint.

GOOD 0 If the setpoint mode is LOCAL, the active setpoint quality is GOOD.

BAD 1 If the setpoint mode is remote, and the remote setpoint, bias or ratio
qualities are bad, then the active setpoint quality is set bad. If the
setpoint mode is FAULT, all setpoint processing outputs are set bad.
If the setpoint mode is TRACK and the Setpoint Track Value input is
bad, then the active setpoint quality is set bad.
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Remote Setpoint Range Top (RSPRH) .......cooiiiiii e CWR
The remote setpoint range high floating-point value represents the top of the setpoint range
and must be greater than the range low value. The remote setpoint range values are used to
scale the remote setpoint input from setpoint units to input units. If the setpoint units are 0 to
100% and the input units are 0 to 500 gallons, then the remote setpoint range high would be
500 and the low would be 0.

Remote Setpoint Range Bottom (RSPRL).........ccoiiiiiiiiiiii e CWR
The remote setpoint range low floating point value represents the bottom of the setpoint range
and must be less than the range high value. See remote setpoint range high.

Setpoint Limit TOP (SPLH) ..occo i s e e e e e e CWR
The setpoint limit high floating point value is applied to the active setpoint when the proper
setpoint modes limited condition is met. Setpoint values to the PID algorithm are limited to
this number or below.

Setpoint Limit BOtOM (SPLL)......c.uiieiee ettt e e e e e e e e e e CWR
The setpoint limit low floating point value is applied to the active setpoint when the proper
setpoint modes limited condition is met. Setpoint values to the PID algorithm are limited to
this number or above.

Setpoint Selector TYPE (SPSTYPE) ... et e e CWR
If a selector type specifies CENTER, Selector Inputs A and B and Remote Setpoint Input must
exist. If HIGH or LOW is specified, at least two inputs (Selector A or B or Remote Setpoint)
must exist.

NONE 0 Setpoint selection is not used.

HIGH 1 The higher of Setpoint Selector A Input (SPSAI), Setpoint Selector B
(SPSBI) Input, or Remote Setpoint Input (RSPI).

LOW 2 The lower of Setpoint Selector A Input (SPSAI), Setpoint Selector B
(SPSBI) Input, or Remote Setpoint Input (RSPI).

CENTER 3 The center of Setpoint Selector A Input (SPSAI), Setpoint Selector B
(SPSBI) Input, or Remote Setpoint Input (RSPI).

Setpoint Modes Limited (SPML)......c..coiiiiiiiiiiiite ettt C-R

Setpoint modes limited is used to apply limits to the setpoint when it is in a certain mode.

NONE 0 No limits are applied to setpoint mode.

L 1 Limits are applied to LOCAL setpoint mode only.

R 2 Limits are applied to REMOTE setpoint mode only.

R.L 3 Also L.R. Limits are applied to REMOTE and LOCAL setpoint
modes.

T 4 Limits are applied to TRACK setpoint mode only.

L.T 5 Also T.L. Limits are applied to LOCAL and TRACK setpoint modes.

R.T 6 also T.R. Limits are applied to REMOTE and TRACK setpoint
modes.

L.R.T 7 Also T.R.L, T.L.R, R.T.L, R.L.T, L.T.R. Limits are applied to LOCAL,

REMOTE and TRACK setpoint modes.
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Remote Setpoint Balance Type (SPBTYPE) .....coociiiiiiiiiiee et C-R
Transfers to remote setpoint can be made bumpless by specifying auto ratio or auto bias.
Transfers to local are always bumpless as the local setpoint signal is maintained at the active
setpoint when not in local. AUTO RATIO or AUTO BIAS cannot be used if the corresponding
remote input is configured.

STANDARD O Neither ratio nor bias are manipulated to provide bumpless transfer to
remote.

AUTO BIAS 1 Bias value of remote setpoint is automatically manipulated to balance
transitions to remote. Remote setpoint bias input must be NONE.

AUTO RATIO 2 Ratio value of remote setpoint is automatically manipulated to
balance transitions to remote. Remote setpoint ratio input must be
NONE.

Remote Setpoint Ratio, Initial Value (RSPR) ..........ccouiiiiiiiiiie e CWR

The remote setpoint ratio floating point value is the active ratio value. If a remote ratio input is
configured, this attribute becomes a copy of the remote ratio input. If AUTO RATIO balancing
is specified, this value is calculated on the switch from LOCAL to REMOTE. The calculation
is: (Active Setpoint — Bias) / Remote Setpoint.

Remote Setpoint Ratio Quality (RSPRQ) ........ccuiiiiiee it e e e e -WR
The remote setpoint ratio quality reflects the input quality of the remote ratio input and the
auto ratio calculation.

GOOD 0 Quality when the remote ratio input or auto ratio calculation is good.
BAD 1 Quality when the remote ratio input or auto ratio calculation is bad.
Remote Setpoint Bias, Initial Value (RSPB).........ccccuiiiiiiiiiiiee e CWR

The remote setpoint bias floating point value is the active bias value. If a remote bias input is
configured, this attribute becomes a copy of the remote bias input. If AUTO BIAS balancing is
specified, this value is calculated on the switch from LOCAL to REMOTE. The calculation is:
Active Setpoint — (Remote Setpoint * Ratio).

Bias QUAlILY (RSPBQ) ....uueieiiiiieeiiiiieeeiittiee e sitee e sttt et e st e s st e e e ssbee e e s nnbeeeesbbeeeesnnreeesanneeeas -WR
The remote setpoint bias quality reflects the input quality of the remote bias input
and the auto bias calculation.

GOOD 0 Quality when the remote bias input or auto bias calculation is good.
BAD 1 Quality when the remote bias input or auto bias calculation is bad.
Process Variable Range Top (PVRH) ......cooiiiiiiet et CWR

The process variable range high floating point value represents the top of the input range and
must be greater than the range low value. The process variable range values are used to
normalize the process variable input units. For example, if the VCIM input is 1 to 5 volts and
the VCI block output range is 0 to 2000 gallons, then the process range high would be 2000
and the low would be 0. This range is normalized (0 to 100%) for the PID algorithm.

Process Variable Range Bottom (PVRL).........cooiiiiiiiiie e CWR
The process variable range low floating point value represents the bottom of the input range
and must be less than the range high value. See process variable range high.
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DEViAtion (DEV).....coi ittt ettt ettt ekttt b et CWR
This is the normalized deviation output (process input minus active setpoint).

Deviation QUAlItY (DEVQ).....cciiuuiiiiiiiiiei ittt ettt e e e s -WR
Deviation quality is based on the process and setpoint qualities.

GOOD 0 Quality when the process and setpoint qualities are good.

BAD 1 Quality when the process or setpoint qualities are bad.

Output Modes Allowed (OPMA) .......ooo e C-R
The output modes allowed count value determines what output modes are allowed.

M 1 Manual output only is allowed.
A 2 Auto output only is allowed.

M.A 3 Also A.M. Auto or manual output is allowed.

Output Mode Status, Initial Value (OPMS) ........ccccuuiiiie it sreee e CWR
This is the actual controller output mode. The output mode cannot be written to if the mode
model is controller mode. On a transition to mode model CTRL MODE, output mode is set to
MANUAL by the configurator. See Mode Model for a description of output mode changes due
controller mode changes. Output modes other than manual and auto are not configurable or
writeable.

Bumpless transfer is inherent in the PID control algorithm that has reset enabled (i.e. ESPO,
EMPO). To make the auto output match the manual output, the algorithm automatically
adjusts the reset register. If you are using a proportional only controller, reset will be OFF and
the manual reset type should be set to Procedureless to have the same effect.

If you are using two PID Control blocks in a cascade configuration, bumpless transfer between
the two must be configured using tracking.

MANUAL 0 Output mode is manual.
AUTO 1 Output mode is auto.
TRACK 3 Output mode is track. This read only value indicates that track

command is true.

FAULT 5 Output mode is fault. This read only value indicates that the PID
block is unable to determine what mode it should be in (because the
track command input quality is bad).

Output Mode Status Quality (OPMSQ) ....uuuiiiieeiiiiiiiiieeee e sttt e e e e s ee e e -WR
The output mode status quality is good when all input qualities are good and no calculation
error occurs.

GOOD 0 Quality is good when the block is RUN or HOLD.
BAD 1 Quiality when the block is OFF.
Output Mode Command (OPMC) ......coiiiiiiiiiie ettt --R

The output mode command is the value to which output mode will be set when TRACK clears.
If you are in Track and want to return to a control mode other than the value indicated here,
you must write to the Controller Mode (CMS) whose value will then be reflected here.

MANUAL 0 Output mode set to MANUAL when TRACK clears.
AUTO 1 Output mode set to AUTO when TRACK clears.
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Unlimited OUEPUE (UOP)........uiiiiiiiie ettt -WR
The unlimited output is the PID floating point output before limits are applied. This value is
initialized from the output value.

Unlimited Output Quality (UOPQ) .....uuuiiieeeiiiiiiiieie e e e ettt e e e e s s st e e e e e e s e snnanae e e e e e s snnnes -WR
The unlimited output quality depends on any block input and its quality.
GOOD 0 Quality when the mode is TRACK or MANUAL.
BAD 1 Quality when the mode is FAULT, a calculation error occurs and action
says it is bad.

OULPUL (OP) ettt ettt ekt e e ea bt e e e ea b et e e s ek b et e e s bbe e e e anbr e e e e snbneeeeas CWR
The output is the PID floating point output after limits are applied.

Output QUANLY (OPQ)....eeieiitiie ettt ettt ettt et e e sbb e e s aanreee s -WR
The output quality depends on any block input and its quality.

GOOD 0 Quality when the mode is TRACK or MANUAL.

BAD 1 Quality when the mode is FAULT, a calculation error occurs and
action says it is bad.

Output RANge TOP (OPRH) ....ciiiii ittt e s e e e e s e s e e e e e e e e aanns CWR
The output range high floating point value represents the top of the output range and must be
greater than the range low value. The output range values are used to denormalize the output
units.

Output Range Bottom (OPRL) ......occeiiiieec ettt s s e e e e e s e ae e e e e e e enanes CWR
The output range low floating point value represents the bottom of the output range and must
be less than the range high value.

Output Limit TOP (OPLH) ..ottt CWR
The output limit high floating point value is applied to the active output when the proper output
modes limited condition is met. Output values from the PID algorithm are limited to this
number or below.

Output Limit BOTEOM (OPLL) ..ccoiiiiiiiiiiie ettt CWR
The output limit low floating point value is applied to the active output when the proper output
modes limited condition is met. Output values from the PID algorithm are limited to this
number or above.

Output Selector TYPe (OPSTYPE) ....ocuiiiiiiiii ittt CWR
If output selector type is CENTER, Output Selector Inputs A and B and the denormalized
output with feedforward must exist. If HIGH or LOW is specified, at least two inputs (Selector
A or B or PID auto output) must exist.

NONE 0 Output selection is not used.

HIGH 1 The higher of Output Selector A Input (OPSAI), Output Selector B
(OPSBI) Input, or PID auto output.

LOW 2 The lower of Output Selector A Input (OPSAI), Output Selector B
(OPSBI) Input, or PID auto output.

CENTER 3 The center of Output Selector A Input (OPSAI), Output Selector B

(OPSBI) Input, or PID auto output.
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Output Modes Limited (OPML) ........cooiiiiieiiiiee ettt C-R
The output modes limited count value is used to limit the output modes to those selected.

A 2 Output modes are limited to AUTO.

M.A 3 also A.M. Output modes are limited to MANUAL and AUTO.

AT 6 also T.A. Output modes are limited to AUTO and TRACK.

M.A.T 7 Also T.AM, TM.A, AT.M, AM.T, M.T.A. Output modes are limited

to MANUAL, AUTO and TRACK.

TrACK SEALUS (TS) tueeiieeiiii it e ettt e e s e e e e e e e s et e e e e e e e s s et e aeeeeeeesassntaeeeeaeeesannnnrnnes CWR
If the track input signal is asserted, the mode is set to TRACK, and the track value is copied to
the output. Track status can only be written if the block state is OFF or DEBUG or the output
or controller mode is FAULT. Track status is set TRUE when the output mode is not AUTO,
or the setpoint mode is LOCAL.

FALSE 0 Mode is not track.

TRUE 1 Mode is TRACK. This occurs when the PID algorithm is not writing
the output.

Track Status QUAlItY (TSQ) .uuueieeeiiiiitieiiee et e et e e e e s e e e e e s s e e e e e s s s saraaareeeeeseanneens -WR

Track status quality is determined by the block state and the track command input.

GOOD 0 Quality when the block is RUN or HOLD or the track command input
is good.

BAD 1 Quality when the block is OFF or the track command input is bad.

Feedforward Calculation Type (FFCTYPE) ......uoiiiiiiiiiiiiii et C-R

If the feedforward calculation type is not NONE, then the feedforward compensation input
(FFCI) must be configured. This is useful for connecting a disturbance variable typically found
in 3-element drum level control as an adder to the PID auto output.

NONE 0 No feedforward calculation is performed.
ADD 1 The feedforward compensation input is added to the PID auto output.
MULT 2 The feedforward compensation input is multiplied against the PID

auto output.

Control ACHON (ACTION) ..ottt ettt e st e e et e e e e nnneas CWR
Control action determines whether the controller algorithm action is direct or reverse acting.
REVERSE 0 Output of controller will decrease as process rises above setpoint.

DIRECT 1 Output of controller will increase as process rises above setpoint.

Calculation Error Action (CERRACT) ...uiiiiiiiie ettt CWR
The calculation error action determines if the auto output value is passed or held and if it is
marked good or bad when a calculation error occurs.

PASS,GOOD 0 Pass Value, Mark Good.
PASS,BAD 1 Pass Value, Mark Bad.
HOLD,GOOD 2 Hold Value, Mark Good.
HOLD,BAD 3 Hold Value, Mark Bad.
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This line specifies the types of control actions for the controller. The valid actions and their
values are described below.

Gain (column 1):

O 0 Off. Gain response is turned off.

P 1 On Process. Gain response value is determined by process input
signal.

E 2 On Error. Gain response value is determined by error signal.

Reset (column 2):
0] 0 Off. Reset response is turned off.

S 4 Standard. Reset response is turned on and is operating with
Standard Algorithm. It can be used with either externally
generated adaptive gain or reset and/or external feedback.
Manual reset must be turned off.

M 8 MICRO-SCAN. Reset response is turned on and is operating with
MICRO-SCAN algorithm. It can be used with either
externally generated adaptive gain or reset, but not with
external feedback. Manual reset must be turned off.

NOTE: The Standard Algorithm and Microscan Algorithm have different anti-
reset windup characteristics that affect how they approach limits.
Otherwise, the two algorithms integrate the same.

Standard is necessary on applications requiring external feedback
and where better management of blips is required.

Microscan comes out of a limit one reset time constant ahead of the
setpoint/process crossover and is required on applications needing
good startup characteristics without overshooting and on
applications with large setpoint changes which also require an
approach to the new setpoint without overshooting.

Pre-Act (column 3):

0] 0 Off. Pre-Act response is turned off.

P 16 On Process. Pre-Act response value is determined by process
signal.

E 32 On Error. Pre-Act response value is determined by error signal.

Manual Reset (column 4):

0] 0 Off. Manual reset response is turned off.
E 64 Enabled. Manual reset response is turned on (only if reset response
is turned off).
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The valid entries and their long state values are:

EOOO 2 Gain on error, Reset off, Pre-Act off, manual reset off.

0S00 4 Gain off, standard Reset, Pre-Act off, manual reset off.

PSOO 5 Gain on process, standard Reset, Pre-Act off, manual reset off.

ESOO 6 Gain on error, standard Reset, Pre-Act off, manual reset off.

OMOO 8 Gain off, MICRO-SCAN Reset, Pre-Act off, manual reset off.

PMOO 9 Gain on process, MICRO-SCAN Reset, Pre-Act off, manual reset off.

EMOO 10 Gain on error, MICRO-SCAN Reset, Pre-Act off, manual reset off.

EOPO 18 Gain on error, Reset off, Pre-Act on process, manual reset off.

PSPO 21 Gain on process, standard Reset, Pre-Act on process, manual reset
off.

ESPO 22 Gain on error, standard Reset, Pre-Act on process, manual reset off.

PMPO 25 Gain on process, MICRO-SCAN Reset, Pre-Act on process, manual
reset off.

EMPO 26 Gain on error, MICRO-SCAN Reset, Pre-Act on process, manual
reset off.

EOEO 34 Gain on error, Reset off, Pre-Act on error, manual reset off.

ESEO 38 Gain on error, standard Reset, Pre-Act on error, manual reset off.

EMEO 42 Gain on error, MICRO-SCAN Reset, Pre-Act on error, manual reset
off.

EOOE 66 Gain on error, Reset off, Pre-Act off, manual reset enabled.

EOPE 82 Gain on error, Reset off, Pre-Act on process, manual reset enabled.

EOEE 98 Gain on error, Reset off, Pre-Act on error, manual reset enabled.

Manual Reset Balance Type (MRBTYPE) ......uuviiiiiiiiiiiiiie et C-R

Procedureless manual reset specifies whether there may be bumpless transfer when the
mode is changed from manual to auto on a proportional only controller.

NONE 0 No manual reset balance is specified.

PROCEDURELESS 1 Procedureless manual reset is selected. The reset value is
recalculated on a transfer to auto. The calculation compares
the output and error signals to produce a manual reset value.

Gain Base Value (BGAIN) ...ttt CWR
The gain base value can be any floating-point value in the range of 0.01 to 125.0. This value
specifies the number that represents proportional response in a fixed gain controller. If no
adaptive function is used (externally generated gain modifier input), the base gain is the active
gain of the controller, and the controller operates as a fixed gain feedback controller. When
adaptive gain is used, all changes in active gain due to the externally generated algorithm for
that function are based on the base gain.

Reset Rate Base Value (BRESET) ....cuviiii ittt e e e e snsae e e e e e s s nnnannae s CWR
The reset rate base value can be any floating-point value in the range of 0.01 to 125.0 repeats
per minute. If no adaptive function is used (externally generated reset rate modifier input), the
base reset is the active reset of the controller. The integral response value may be operating
with the standard or MICRO-SCAN algorithm based upon the Control Algorithm Type.

OFF Reset Rate Base Value is 0.0.
value Any floating-point value in the range of 0.01 to 125.0 repeats per
minute.
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Preact Time Base Value (BPREACT) .....uuiiiiiii ettt CWR
The preact time base value can be any floating-point value in the range of 0.07 to 32.0
minutes. This derivative time filter is typically used on temperature inputs that have smooth
changes and lags and not on flow signals that are typically noisy and have no lags.

OFF Preact Time Base Value is 0.0. Preact response is off.
value Any floating-point value in the range of 0.07 to 32.0 minutes.
Manual Reset Initial Value (MR) .........ocuiiiiiiii et CWR

The manual reset value can be any floating-point value in the range of -10 to 100%. This
value is reverse calculated from the output whenever the PID calculation is reinitialized when
going to auto. Manual reset is used with proportional only controllers. It cannot be used with
automatic reset (control action type must have reset off).

Manual Reset QuUality (MRQ) ......cciiiiiiiiiiieiie e e s e eitiree et e e e s s s e e e e e s s st e e e e e e e e ssnrnraereaaeanan -WR
Manual reset quality is determined by the quality of the output value, output mode and manual
reset calculation.

GOOD 0 Quality when the block is RUN or HOLD or no calculation error
occurs.
BAD 1 Quality when the block is off or when either the output value or output

mode quality is bad during the manual reset calculation or the manual
reset calculation is in error.

Control Modes ATOWE (CIMA).......ccuuieeeee ettt e e e e e e e e e e e s snaraaeeeaaeeeaanns C-R

The control modes allowed are determined by this count value attribute.

M 1 Manual Control Modes Allowed.

A 2 Auto Control Modes Allowed.

A.M 3 Also M.A. Auto/Manual Control Modes Allowed.

C 4 Cascade Control Modes Allowed.

M.C 5 Also C.M. Manual/Cascade Control Modes Allowed.

A.C 6 Also C.A. Auto/Cascade Control Modes Allowed.

M.A.C 7 Also M.C.A, C.M.A, C.AM, A.M.C, A.C.M. Auto/Manual/Cascade
Control Modes Allowed.

N/A 15 Configurator entry when setting mode model to SP/OP MODE only.
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CONrol MOAE (CMS) ..uueiiiiei ittt e st r e e e e s e e e e e e e s st ae e e e e e e s e nnnnraareaaeens CWR
This is the active controller mode. The controller mode can be represented as a separate
output and setpoint mode, or singly as a controller mode. If controller mode is used, the
following conditions are checked:

* Aremote setpoint source must be configured
« Allowed output modes and allowed setpoint are set to M.A and L.R by the configurator

e Setpoint and output modes, restart modes and allowed modes may not be entered by the
user

« Setpoint and output modes and restart modes take on values based on the user entered
value for controller mode/restart mode. These values are:

Controller Mode Output Mode Setpoint Mode
CASCADE AUTO REMOTE
AUTO AUTO LOCAL
MANUAL MANUAL Don't Care
TRACK TRACK Don't Care

The control mode states are:

MANUAL 0 The active control mode is manual.

AUTO 1 The active control mode is auto.

CASCADE 2 The active control mode is cascade.

TRACK 3 The active control mode is track (track input signal is asserted and
track value is copied to the output).

FAULT 5 A FAULT mode is entered when the block mode cannot be
determined (e.g., when track command input quality is bad), and can
only be cleared by an operator command.

N/A 15 Configurator entry when setting mode model to SP/OP MODE only.

Control Mode Status Quality (CMSQ) ......uuuuiiieeiiiiiiiiiieie e s eestrre e e e e e s e e e e e s snnrnaeeeeeas -WR

Control mode status quality is determined by the block state and the mode model.

GOOD 0 Quality when the block is RUN or HOLD and the mode model is
control mode.

BAD 1 Quality when the block is OFF or the mode model is setpoint/output
mode.

Control Mode Command (CMQC) ........ccccuuiiiiee et e e e s s s nbra e e e e e e e --R

The control mode command is the mode to which the controller returns after leaving TRACK.
If you are in Track and want to return to a control mode other than the value indicated here,
you must write to the Controller Mode (CMS) whose value will then be reflected here.

MANUAL 0 Controller returns to MANUAL after leaving TRACK.
AUTO 1 Controller returns to AUTO after leaving TRACK.
CASCADE 2 Controller returns to CASCADE after leaving TRACK.
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Setpoint Mode Restart Value (SPMRV) .......coiiiiiiiiiii e CWR
The setpoint mode restart value is used when the instrument is initialized due to a cold of
frozen restart. Restart mode values must not conflict with the allowed modes value.

LOCAL 0 The setpoint mode restart value is LOCAL.

REMOTE 1 The setpoint mode restart value is REMOTE.

PREVIOUS 4 The setpoint mode restart value is PREVIOUS.

Output Mode Restart Value (OPMRV) ......ccuuiiiiiiiieiiie ettt CWR

The output mode restart value is used when the instrument is initialized due to a cold or frozen
restart. Restart mode values must not conflict with the allowed modes value. The user cannot
set this value when mode model is CTRL MODE.

MANUAL 0 Manual value is used. Value is set to MANUAL when the configurator
is used to change mode model to CTRL MODE.

AUTO 1 Auto value is used.

PREVIOUS 4 Previous value is used.

Control Mode Restart Value (CMRV) ......coiuiiiiiiiiiie ettt CWR

The control mode restart value is used when the instrument is initialized due to a cold or
frozen restart. Restart mode values must not conflict with the allowed modes value. The user
cannot set this value when mode model is SP/OP.

MANUAL 0 The control mode restart value is MANUAL. Value is set to MANUAL
when the configurator is used to change mode model to CTRL
MODE.

AUTO 1 The control mode restart value is AUTO.

CASCADE 2 The control mode restart value is CASCADE.

PREVIOUS 4 The control mode restart value is PREVIOUS.

N/A 15 Configurator entry when setting mode model to SP/OP MODE only.

Process Variable INPUE (PVI) ...ttt s s n e e e e sanran e e e e e CWR

The process variable input is a floating-point value that is the process source of the control
loop.

value Fixed floating point value is Process Variable Input value.
LSP Any floating-point variable is Process Variable Input value.
Dead Time Compensation INput (DTCI) ......eviiiiiiiieie e CWR

The dead time compensation input adds a compensation signal to the process variable input.
This floating-point value is added before normalization.

NONE Attribute is not configured into the database.
value Fixed floating point value is Dead Time Compensation Input value.
LSP Any floating-point variable is Dead Time Compensation Input value.
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Setpoint Restart Value (SPRVI) ... CWR
The setpoint restart value is a floating-point input used to determine the active setpoint when
the PID block performs its first RUN cycle.

NONE Attribute is not configured into the database.

value Fixed floating point value is Setpoint Restart value.

LSP Any floating-point variable is Setpoint Restart value.

Feedforward Compensation INPUt (FECI).........ccoiiiiiiiiiiiee e CWR

The feedforward compensation input is a floating-point value that is added or multiplied to the
denormalized AUTO output of the PID algorithm.

NONE Attribute is not configured into the database.

value Fixed floating point value is Feedforward Compensation Input value.
LSP Any floating-point variable is Feedforward Compensation Input value.
External Feedback INPUt (EFBI).........ccooiiiii ettt CWR

The external feedback input is used with the standard integral in the PID algorithm to provide
an anti reset-windup capability. If the external feedback input is not used, the limited output
value is used.

NONE Attribute is not configured into the database.

value Fixed floating point value is External Feedback Input value.

LSP Any floating-point variable is External Feedback Input value.

Track Command INPULE (TCI) ceeeeiii it e e e e e e e e s e st rereeaaeeeanes CWR

The track command input is used to put the PID loop in track. If the track command input
exists then the output track input must exist.

NONE Attribute is not configured into the database.
value Fixed discrete value is Track Command Input value.
LSP Usually Track Status of slave controller in a cascade loop is discrete

variable is Track Command Input value.

Setpoint Track INPUE (SPTI) oot e b e CWR
The setpoint track input is copied to the active setpoint when the setpoint mode is set to
TRACK. This input must exist if setpoint tracking is enabled.

NONE Attribute is not configured into the database.

value Fixed floating point value is Setpoint Track Input value.

LSP Any floating-point variable is Setpoint Track Input value.

Output Track INPUE (OPTI) .o e e CWR

The output track input is copied to the active output when the output mode is set to TRACK.
This input must exist if the track command input exists.

NONE Attribute is not configured into the database.
value Fixed floating point value is Output Track Input value.
LSP Any floating-point variable is Output Track Input value.
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Gain Modifier Proportional Response INput (PRMI) .........ooiiiiiiiiiiieiee e CWR
The gain modifier input is used when the proportional gain needs to be modified as a result of
process changes. The Base Gain Value (BGAIN) is multiplied by the Gain Modifier to produce
the actual proportional gain used in the PID algorithm. To input a specific value, the Base
Gain Value must be set at 1.0.

NONE Attribute is not configured into the database.

value Fixed positive floating point value is Gain Modifier value.

LSP Any positive floating point variable is Gain Modifier value.

Reset Rate Modifier Integral Response Input (IRMI) ........coooiiiiiiiii e, CWR

The reset rate modifier input is used when the reset rate needs to be modified as a result of
process changes. The Base Reset Value (BRESET) is multiplied by the Reset Rate Modifier
to produce the actual reset rate used in the PID algorithm. To input a specific value, the Base
Reset Value must be set at 1.0.

NONE Attribute is not configured into the database.

value Fixed positive floating point value is Reset Rate Modifier value.

LSP Any positive floating point variable is Reset Rate Modifier value.
Preact Time Modifier Derivative Response Input (DRMI)........cccooiiiiiiiiii i, CWR

The preact time modifier input is used when a derivative response needs to be modified as a
result of process changes. The Base Preact Value (BPREACT) is multiplied by the Preact
Modifier to produce the actual derivative response used in the PID algorithm. To input a
specific value, the Base Preact Value must be set at 1.0.

NONE Attribute is not configured into the database.

value Fixed positive floating point value is Preact Time Modifier value.

LSP Any positive floating point variable is Preact Time Modifier value.
Remote Setpoint Ratio INPUt (RSPRI) ....ccooiiiiiiiiiei e CWR

The remote setpoint ratio input is multiplied against the remote setpoint input when the
setpoint mode is REMOTE.

NONE Attribute is not configured into the database.

value Fixed floating point value is Remote Setpoint Ratio Input value.

LSP Any floating-point variable is Remote Setpoint Ratio Input value.
Remote Setpoint Bias INpuUt (RSPBI)......cccoiiiiiiiiiie ettt CWR

The remote setpoint bias input is added to the remote setpoint input when the setpoint mode
is REMOTE.

NONE Attribute is not configured into the database.
value Fixed floating point value is Remote Setpoint Bias Input value.
LSP Any floating-point variable is Remote Setpoint Bias Input value.
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Remote Setpoint INPUL (RSPI) .....oooiiiiiiie ettt CWR
When the setpoint mode is REMOTE, the active setpoint is the remote setpoint value
multiplied by the ratio and added to the bias.

NONE Attribute is not configured into the database.

value Fixed floating point value is Remote Setpoint Input value.

LSP Any floating-point variable is Remote Setpoint Input value.

Setpoint Selector A INPUE (SPSAI)......ooi e CWR

The setpoint selector signal A is used as a select signal input when the setpoint selector type
is CENTER or optionally when the selector type is HIGH or LOW.

NONE Attribute is not configured into the database.

value Fixed floating point value is Setpoint Selector A Input value.

LSP Any floating-point variable is Setpoint Selector A Input value.
Setpoint Selector B INPUE (SPSBI).......coiiiiiiiiii et CWR

The setpoint selector signal B is used as a select signal input when the setpoint selector type
is CENTER or optionally when the selector type is HIGH or LOW.

NONE Attribute is not configured into the database.

value Fixed floating point value is Setpoint Selector B Input value.

LSP Any floating-point variable is Setpoint Selector B Input value.

Output Selector A INPUE (OPSAI......ooi it CWR

The output selector signal A is used as a select signal input when the output selector type is
CENTER or optionally when the selector type is HIGH or LOW.

NONE Attribute is not configured into the database.

value Fixed floating point value is Output Selector B Input value.

LSP Any floating-point variable is Output Selector B Input value.

Output Selector B INPUE (OPSBI)......ccooiiiiiiiiiee et CWR

The output selector signal B is used as a select signal input when the output selector type is
CENTER or optionally when the selector type is HIGH or LOW.

NONE Attribute is not configured into the database.

value Fixed floating point value is Output Selector B Input value.

LSP Any floating-point variable is Output Selector B Input value.

Output Restart Value (OPRVI) ...ttt CWR

The output restart value is used when the PID block is first run. If the input quality is good,
setpoint balancing is performed and the PID algorithm is initialized. If the input quality is bad,
the block remains in the HOLD state.

NONE Attribute is not configured into the database.
value Fixed floating point value is Output Restart value.
LSP Any floating-point variable is Output Restart value.
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MOAE MOAEI (MM) ..ottt ettt et e e et e e st e e e e C-R
The mode model specifies whether Output and Setpoint Mode are manipulated independently,
or in combination as subordinate to the Controller Mode attribute. The mode model states
are:

SP/OP MODE 0 Setpoint/Output Mode.
CTRL MODE 1 Controller Mode. A Remote Setpoint Input must also be configured.

The following occurs when using the configurator to change to CTRL MODE:

* Allowed Modes (Setpoint, Controller, Output) are set to L.R, M.A, and M.A.C.

e Controller Mode and Restart Controller Mode are set to MANUAL.

e Output Mode and Restart Output Mode are set to MANUAL.

e Setpoint Mode and Restart Setpoint Mode are set to LOCAL.

While in the CTRL MODE, the Setpoint and Output Modes, Setpoint and Output Restart
Modes, and Setpoint and Output Allowed Modes may not be entered by the user. Setpoint
and Output Modes take on values based on the user entered value for Controller Mode.

Similarly, Setpoint and Output Restart Modes take on values based on the user entered value
for Restart Controller Mode. These values are:

Controller Mode  Output Mode Setpoint Mode
CASCADE AUTO REMOTE
AUTO AUTO LOCAL
MANUAL MANUAL Don't Care
TRACK TRACK Don't Care

If the mode model state is set to SP/OP MODE, then the Controller mode, Allowed Controller
Modes and Restart Controller Mode are set to N/A by the configurator. While the mode model
is SP/OP MODE, the Controller Mode, Allowed Controller Modes and Restart Controller Mode
cannot be set by the user.

INpuUt Filter TYPe (FILTYPE) ....eeiiiiiiiiiiiitiee ettt CWR
The input filter type allows selection of a user low pass filter time constant, a default calculated
value or no low pass filter.

NONE 0 No low pass filter is used. The last sampled value is the
input value.
PREACT,AUTO 1 The Preact Auto type filter type calculates a default low pass

filter time constant based on derivative time and the task
execution rate.

PREACT,USER 2 A user configured input filter time constant (FILTIME) in
minutes is used in the filter calculation. The filter is applied to
the derivative (on process or error) signal before being used
in the PID algorithm.

PROCESS,USER 3 A user configured input filter time constant (FILTIME) in
minutes is used in the filter calculation. The filter is applied to
the process (on process or error) signal before being used in
the PID algorithm.
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101 Input Filter Time Constant (FILTIME).........ccoiiiiiiiiiiii et CWR
The filter time in minutes (floating point value) when USER is specified as the filter type.
Otherwise, itis 0.0.
value Any floating-point value in minutes
where
0.0 = no filtering (last sampled value is the input value)
1.0 = a 1 minute
1000.0 = 1000 minutes (maximum value)
Note that exceptionally large values tend to maintain the previous value whereas very small
values tend to maintain the most recent sampled value.
2.2.3 Typical Block Connections for PID Block
Typical softwiring block structures used on softwiring diagrams are shown in Figure 2-7.
\Yeli PID1 PAl
PVI
Result ————0 —— Process Value L »0—»| ALARMINP PA2
— DEV
Deviation »0 » O ALARMINP
PID2, TS ——»O——f  TrackCommand | -.-.... >. Operator indication
PID2. Sp ——» O ——pf Output Track Inp.
opP
Output I
Output Quality
PID2. PVI — > 0— ! External Feedback
VCI1 PID2 PA3
PVI
Result —————» 00— Process Value —————» 0 ——>| ALARMINP
PID1,OP —m» 00—t Rem Stpt Inp. PA4
— DEV
Deviation »O » O ALARMINP
Operator write access [N _ _ _ _ _ > Setpoint SP
to setpoint. —>
Track Status TS AOM1
——>
Output —————>»0 ——¥t Input
To Terminations
Result >

Figure 2-7. Typical Block Connections for Master/Slave PID Blocks
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2.2.4 PID Block Events

The event codes (and their suggested text messages) for the PID block are given below. See
the referenced database attributes (in brackets) for additional information. See System Event
Block, Logic Functions - Book 1, IB-23G600 for event transition information.

BLOCK STATE SET TO RUN

BLOCK STATE SET TO HOLD

BLOCK STATE SET TO OFF

BLOCK STATE SET TO DEBUG

CALCULATION ERROR (5)

CONTROL OUTPUT CALCULATION ERROR (10)

g~ wWNPEFO
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3.1

3
RAMP SOAK BLOCK (RSK)
DATA BASE PARAMETERS

GENERAL

A Result

Adjustable Hysteresis

The Ramp/Soak profile block can have up to 36 ramp or soak segments. The ramp function
changes the block result (setpoint) up or down at a linear rate over the specified period of
time. The soak function maintains the block result at a fixed value for the specified period of
time. A step function has a specified time of zero. Ramp/Soak features, Figure 3-1, include:
repeating a profile, tracking function, guaranteed ramps and soaks, four segment event states
(A, B, C and D set at either TRUE or FALSE for each state), and commands of reset, stop,
run, hold and skip. Figure 3-2 shows a functional diagram of the block.

Note that the profile can also be reset, stopped, set to RUN, set to HOLD or skipped to the
next segment by writing the value 1, 2, 3, 4 or 5, respectively, to the CMD attribute. The mode
can also be set to RUN or HOLD by writing the value 0 or 1, respectively, to the MODE
attribute.

Guaranteed Soak
with Adjustable
Soak Hysteresis

Skip
Adjustable Rate of Rise

(Controlled Heating)
Hold \

Guaranteed Ramp
with Adjustable
Ramp Hysteresis ™~

Adjustable Rate of Fall
(Controlled Cooling)

End of Profile

N Bandwidth
v Start of .=
M Profile . R
-~ R -~ = d ~ . "
-~ ~ Al
. . ~ . egment 1
1= . . : . . 1~ /S
/ 13 T : - : : : 1
L N ' ' ' f .
Set-Point ¢ | . . . ' : ' \
L4 ' N N N ' . ' .
. ! : ! ' . . . Optional
. . . . . : : ! Repeat,
4 . . . . ! Start Next Cycle
Process. Segmentl . Seg.2 -Seg.3 Seg.4. Seg.5 Seg. 6

ATime

Figure 3-1. Ramp/Soak Profile Characteristics
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-

g

Cycle
Count

Number of
Segments

Restart
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Figure 3-2. Functional Block diagram, Ramp/Soak Block
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3.2 RAMP/SOAK BLOCK OPERATION

Figure 3-1 shows the characteristics of a Ramp/Soak profile. Explanations of the profile
characteristics follow. Initial values are written to this block when it is initially downloaded.
They may be overwritten when this block executes.

PROFILE STARTUP
Segment 1 may start with a Step, a Soak or a Ramp as follows:

e Segment 1 starts as a step segment if the time interval for segment 1 is 0.

« Segment starts as a soak segment if the Start Value is equal to the Target Value of
segment 1. The desired Result is the segment 1 Target Value.

e Segment 1 starts as a ramp segment and the ramp rate is calculated using the Start
Value, segment 1 Target Value and segment 1 Time. This ramp rate is used when the
profile starts if the first segment is a ramp regardless of the Startup Type parameter.

If the first segment is a ramp segment the desired Result will be determined by the Startup
Type parameter as follows:

e START VALUE: The desired Result will be set to the Start Value.
« TRACK VALUE: The desired Result will be set to the Track Input Value.
¢ PROCESS VALUE: The desired Result will be set to the Process Input Value.

If Segment 1 Guaranteed is set to NO the profile Result will be set to the desired Result and
the profile is running.

If Segment 1 Guaranteed is set to YES the profile Result will remain unchanged (profile not
running) until the Process Input value is within the appropriate hysteresis value of the value
determined by the Startup Type parameter.

GUARANTEED RAMP

During a guaranteed ramp segment (GTSn), the Process Input value (PROCINP) is compared
with the Result value (R). If the Process Input value is not equal to the Result plus or minus
the Ramp Hysteresis value (RHYST) the ramping of the Result value will stop and the Time
Remaining (TREM) will not change. Therefore, the time for a ramp segment to get to the
Target Value (TVSn) may be longer than the configured Time Interval (TI1Sn) for the segment.

GUARANTEED STEP

For a guaranteed step segment (GTSn) the step change to the Result (R) will not occur until
the Process Input value (PROCINP) is equal to the Result value (R) plus or minus the Ramp
Hysteresis value (RHYST).

GUARANTEED SOAK

During a guaranteed soak segment (GTSn) the Process Input value (PROCINP) is compared
with the Result value (R) and if the Process Input value is not equal to the Result plus or
minus the Soak Hysteresis value (SHYST) the Time Remaining (TREM) will not change.
Therefore, the time for a soak segment may be longer than the configured Time Interval
(TISn) for the segment.
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REPEAT

The repeat function permits the ramp/soak profile to be repeated automatically without
operator intervention (YES). No repeat means that when the profile completes the last
segment the Result and States A through D will remain unchanged. The Active Segment
Number (ACTSEG) will be set to zero. The profile can be restarted by a Reset or Stop
command or by writing to the Active Segment Number attribute.

SEGMENT EVENT STATES A,B,C,D
Each of the ramp/soak segments can be configured to set their corresponding output state to
either TRUE or FALSE.

TRACKING FUNCTION

The Tracking function has highest priority. When the Track Command Input is TRUE the
Result will always be set to the value of the Track Input and the mode status will be TRACK.
While in TRACK the Return Mode attribute will indicate the value that Mode Status will be set
to when the TRACK condition clears. Writing RUN or HOLD to the Mode Status while in
TRACK will change the value in the Return Mode attribute. Also while in TRACK the
commands of RESET, STOP, RUN, HOLD and SKIP are allowed and the Return Mode
attribute will be updated appropriately; but the mode status will remain in TRACK. When the
Track Command Input goes to FALSE the mode status will be RUN or HOLD determined by
the Return Mode attribute.

When a ramp segment is running and the Track Command Input goes TRUE the Result will
track the Track Input value. Therefore when the Track Command Input goes FALSE the ramp
segment starts up at the tracked value and will ramp to the Target Value.

When a soak segment is running and the Track Command Input goes TRUE the Result will
track the Track Input value. Therefore when the Track Command Input goes FALSE the
Result will be set to the Target Value. This will cause a bump if the tracked value is different
than the Target Value.

While in track the RESET, STOP and SKIP commands; and writes to the Active Segment
Number will be allowed. The block outputs will be set per the particular segment but the Result
will track the Track Input and the Mode will be TRACK.

TRANSITION INPUTS:
The transition inputs are processed in this order each time the block executes SKIP, HOLD,
RUN, STOP and RESET.

SKIP
A Skip can be initiated by the Skip Input or by way of the Command attribute. Initiating a Skip
cause the remainder of the current segment to be skipped.

» If the skipped segment is not the last segment the profile continues at the start of the next
segment.

» If the skipped segment is the last segment in the profile and the cycle is configured to
repeat, the skip returns the profile to the start of the first segment and increments cycle
count.

« If the skipped segment is the last segment in the profile and the cycle is not configured to
repeat, the skip stops the cycle and sets the Active Segment Number to 0.
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HOLD

The mode can be changed to Hold by the Hold Input, by way of the Command attribute or by
writing to the Mode Status attribute.

RUN
The mode can be changed to Run by the Run Input, by way of the Command attribute or by
writing to the Mode Status attribute.

STOP
A Stop can be initiated by the Stop Input or by way of the Command attribute. Initiating a Stop
will set the profile to segment 1, Cycle Count to 1 and the Mode to hold.

RESET
A Reset can be initiated by the Reset Input or by way of the Command attribute. Initiating a
Reset will set the profile to segment 1, Cycle Count to 1 and the Mode to run.

WARM START/COLD START
On a Warm Start the block will continue its execution where it was before the interruption
occurred.

On a Cold Start the parameters Restart Mode and Restart Segment can be used as required.
Restart Mode can be configured for RUN, HOLD or PREVIOUS MODE. Restart Segment can
be configured to go to a particular segment or use the segment that it was in before the
interruption. If you chose a particular segment it will start at the beginning of this segment. If
you chose the PREVIOUS SEGMENT it will not start at the beginning of the segment, it will
continue from where it was.

3.3 RSK BLOCK PARAMETERS

The menus used to configure the block are shown in Figures 3-3 through 3-6.

The mnemonics, valid values, and data types for all fields that may be selected for display
and/or be used in making softwiring connections are listed in Table 3-1. A description of each
attribute is provided in the attribute list that follows the table. Initial values are written when
the block is initially downloaded. They may be overwritten when the block executes.
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RSK Properties E3 |

General |Inputs| Hestartl Segmentsl Elutgu:uingl Incnmingl EunnectMapl Shapel

State: IFh_m j ¥ Accept bad inputs
v Accept bad track input

Marme:

Dezcription:

— Initial walues
Startup type: IStart value vI -

Result:
i IEI .
FaD B Achive segment; I':'

Soak hysteresiz: IEI Mode: " Bun = Hold

State A i [

[~ Repeat profile when complete =e el =
State B: * Falze 1 Tiue
State C: @ Falze  © True
State D: ' Falze  © True

QK I Cancel | Sl | Help |

Figure 3-3. Ramp/Soak Block (RSK), General Menu
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3-6

— Track command input

Mo esternal connection

Intermal: ¥ Falze  Tiue

— Reszet input

Mo external connection

[ Intemal = Falze £ Tiue

— Stop input

Mo esternal connection

[~ Intemal % Falzel £° Tirue
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— Hold input

Mo external connection

[ Intemal %) False 00 Tirue

— Skip input

Mo external connection
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o ]
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Figure 3-4. Ramp/Soak Block (RSK), Inputs Definition Menu
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RSK Properties

|

Figure 3-6. Ramp/Soak Block (RSK), Segment Definition Menus
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Table 3-1. RSK Block Attributes, Valid Values, Mnemonics, and Data Types

Field Name Mnemonic Valid Values CWR| Datatype | Attr
Version VERSION --R |Long State | 00
Block Length BLKLEN --R |Count 01
State STATE RUN (0), HOLD (1), OFF (2), DEBUG (3). CWR [Short State | 02
Bad Inputs BADINP  |REJECTED (0), ACCEPTED (1). CWR | Discrete 03
Repeat Profile REPEAT |[NO (0), YES (1). Default is NO CWR |Discrete 04
Use Output States USE NO (0), YES (1). Default is NO C-R |Discrete 05
Startup Type STYPE START VALUE (0) - Default is START. CWR [Short State | 06

TRACK VALUE (1)

PROCESS VALUE (2)
Restart Mode RESMODE |RUN (0) CWR|Short State | 07

HOLD (1)

PREVIOUS (2) Default value is PREVIOUS.
Restart Segment RESSEG |[PRESET (0 to 36) or PREVIOUS (255) CWR|Long State | 08

Default value is PREVIOUS.
Seg NUMSEG |Value 1 through 36 is allowed. Default is 1. C-R |Long State | 09
(Number of Segments)
Command CMD The value read from this location will always | -WR [Long State | 10

be 0. The following values, when written to

this location, will be interpreted as commands:

RESET (1)

STOP (2)

HOLD(3)

RUN(4)

SKIP(5)
Soak Hysteresis SHYST Valid values are 0.0 or greater. Defaultis 0.0 |CWR|Floating pt | 11
Ramp Hysteresis RHYST Valid values are 0.0 or greater. Defaultis 0.0 |CWR|Floating pt | 12
Start Value START Default is 0.0 CWR |Floating pt | 13
Result R CWR |Floating pt | 14
Result Quality RQ GOOD (0), BAD (1). -WR |Discrete 15
State A SA CWR |Discrete 16
State A Quality SAQ GOOD (0), BAD (1). -WR |Discrete 17
State B SB CWR |Discrete 18
State B Quality SBQ GOOD (0), BAD (1). -WR |Discrete 19
State C SC CWR |Discrete 20
State C Quality SCQ GOOD (0), BAD (). -WR |Discrete 21
State D SD CWR |Discrete 22
State D Quality SDQ GOOD (0), BAD (1). -WR |Discrete 23
Active Segment ACTSEG |Value zero indicates the profile is not active. |CWR|Long State | 24
Number
Active Segment ACTSEGQ |GOOD (0), BAD (1). -WR |Discrete 25
Number Quality
Time Remaining TREM Is the time remaining in a segment. CWR|Msectime | 26
Time Remaining TREMQ GOOD (0), BAD (). -WR |Discrete 27
Quality
Cycle Number CYCNUM |0 to 65535. The cycle number stops counting |CWR [Count 28

once the number reaches 65535.
Cycle Number Quality [CYCNUMQ |GOOD (0), BAD (1). -WR |Discrete 29
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Field Name Mnemonic Valid Values CWR| Datatype | Attr
Mode MODE RUN (0) CWR |Short State | 30
HOLD (1)
TRK (3)
Mode Quality MODEQ |GOOD (0), BAD (1). -WR |Discrete 31
Return Mode RETMODE |RUN (0), HOLD (1) --R |Short State | 32
Bad Track Input BADTRK |REJECTED (0), ACCEPTED (1). CWR | Discrete 33
Process Input PROCINP |The initial local value default is 0.0 CWR |Floating pt | 34
Track Input TRKINP  |Track Input value or source pointer. CWR |Floating pt | 35
The initial local value default is 0.0
Track Command TCMDINP |Track Command Input value or source CWR |Discrete 36
Input pointer. If the value is true the mode status will
be TRACK. The initial local value default is
false.
Reset Input RESINP  [NONE, local data or source pointer. CWR |Discrete 37
The initial local data value is 0.
Stop Input STOPINP |NONE, local data or source pointer. CWR |Discrete 38
The initial local data value is 0.
Run Input RUNINP  [NONE, local data or source pointer. CWR |Discrete 39
The initial local data value is 0.
Hold Input HOLDINP [NONE, local data or source pointer. CWR |Discrete 40
The initial local data value is 0.
Skip Input SKIPINP  |NONE, local data or source pointer. CWR |Discrete 41
The initial local data value is 0.
Segment 1 Target TVS1 Default value is 0.0 CWR |Floating pt | 101
Value
...etc 2 through 35 .
Segment 36 Target TVS36 Default value is 0.0 CWR |Floating pt | 200
Value
Segment 1 Time TIS1 Default value is 0. CWR|Msec time | 201
Interval
...etc 2 through 35
Segment 36 Time TIS36 Default value is 0. CWR [Msec time | 300
Interval
Segment 1 GTS1 NO (0), YES (1). Default is NO. CWR |Discrete 301
Guaranteed
...etc 2 through 35
Segment 36 GTS36 NO (0), YES (1). Default is NO. CWR |Discrete 400
Guaranteed
Segment 1 State A SAS1 FALSE (0), TRUE (1). Default is FALSE. CWR |Discrete 401
...etc 2 through 35 .
Segment 36 State A |SAS36 FALSE (0), TRUE (1). Default is FALSE. CWR |Discrete 500
Segment 1 State B SBS1 FALSE (0), TRUE (1). Default is FALSE. CWR |Discrete 501
...etc 2 through 35
Segment 36 State B |[SBS36 FALSE (0), TRUE (1). Default is FALSE. CWR | Discrete 600
Segment 1 State C SCS1 FALSE (0), TRUE (1). Default is FALSE. CWR |Discrete 601
...etc 2 through 35
Segment 36 State C  |SCS36 FALSE (0), TRUE (1). Default is FALSE. CWR |Discrete 700
Segment 1 State D SDS1 FALSE (0), TRUE (1). Default is FALSE. CWR |Discrete 701
...etc 2 through 35
Segment 36 State D [SDS36 FALSE (0), TRUE (1). Default is FALSE. CWR | Discrete 800
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00

01

02

03

3-10

Block Type
RSK This is the Ramp/Soak type. Block type code is 56.

VErsion (VERSION) ....cooiiiiiiiiiiiie etttk ettt e et e e et e e e abe e e e e abneeeeaaes --R
The RSK block is at version 1.

Block Length (BLKLEN) ......cocuuiiiiiiie ittt --R
Number of data base bytes used by this block. Could be as low as 68 with one segment or as
high as 533 with 36 segments and states and discrete inputs being used.

S LI ST A I =) PP PPRTPRRN CWR
All block state changes are reported as events. See IB-23G600 (I/O Logic Book 1) Section
2.4.1, State Changes for additional information. Controls algorithm execution.

RUN 0 Normal Operation. Block is executed.

HOLD 1 Block is not executed. Qualities retain previous values.

OFF 2 Block is not executed. Qualities will be BAD.

DEBUG 3 Block is not executed. No fields are updated. Most attributes are
writeable.

Bad INPULS (BADINP) ...ttt sttt et e e st e e ettt e e e st e e e st e e s ansbeeeeenees CWR

See Section 2.3.2, Data Quality for additional information.

REJECTED 0 The Process (PROCINP), Track Command (TCMDINP), Reset
(RESINP), Stop (STOPINP), Run (RUNINP), Hold (HOLDINP) and
Skip (SKIPINP) inputs are examined on every execution of the block.
If any of these inputs are bad, then the ramp soak block does not
update its outputs and the output qualities are set bad.

ACCEPTED 1 Block runs its algorithm without a check on input quality and output

quality is set to good.
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04

05

06

07

Repeat Profile (REPEAT) ...ttt ettt e e e et b e e e e e e e e saneeneeas CWR
Repeat profile allows the whole ramp/soak profile to be repeated (YES). If NO, the ramp/soak
cycle will stop after the last segment.

NO 0 Stop ramp/soak cycle after last segment. Default is NO. When the
profile completes the last segment the Result and States A through D
will remain unchanged. The Active Segment Number (ACTSEG) will
be set to zero. The profile can be restarted by a Reset or Stop
command or by writing to the Active Segment Number attribute.

YES 1 Repeats ramp/soak cycle after last segment. The repeat function
permits the ramp/soak profile to be repeated automatically without
operator intervention. The entire profile is repeated each time the last
segment ends. Cycle Number (CYCNUM) indicates the active cycle
the profile is currently running in. This number starts at one and is
reset to one when the profile is reset. The cycle number stops
counting once the number reaches 65535.

USE OULPUL SLALES (USE)...uuiiiiiieiiiiiiiiieee e ettt s st e e e e e e e st e e e e e e e s s nnnaneeeeaeeeennnneees C-R
Each of the segments has four discrete output states. Select YES if you wish to use these
states, select NO otherwise.

NO 0 NO indicates States A through D are not required for segments. This
saves 4 bytes per segment of database space. Default is NO.

YES 1 YES indicates States A through D are to be used.

SEArtUP TYPE (STYPE) .iiiiii ittt ettt e e e s e e st e e e e e e s e s anb e e e e eaeessnnntaneeeaeeenannnes CWR

Indicates the value that the profile will start from.

START VALUE 0

TRACK VALUE 1

PROCESS VALUE 2  Defaultis START.

Restart Mode (RESMODE) .........ooiiiiiiiie ittt ettt e e e e sbeeeeeaa CWR
This value is used to determine the block mode when the instrument is initialized due to a cold
or frozen restart. On a warm instrument restart, the block will continue in the mode it was in
before the restart.

RUN 0 Block mode is set to RUN when the instrument is initialized due to a
cold or frozen restart.

HOLD 1 Block mode is set to HOLD when the instrument is initialized due to a
cold or frozen restart.

PREVIOUS 2 Block mode is set to the previous mode (either RUN or HOLD) when

the instrument is initialized due to a cold or frozen restart. Default
value is PREVIOUS.
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Restart SEgMeENnt (RESSEG) ......cuiiii ittt ettt a e et e e e e e e s snnbeeeaaaeeeanns CWR
Restart Segment determines the segment to use on a cold instrument restart. On a warm
instrument restart, the block will resume at the segment that was active before the restart.

PRESET 0 Indicates an inactive profile.

PRESET 1-36 Restarts at the beginning of the specified segment number.

PREVIOUS 255 Resumes at the segment that was active before the restart. Default
value is PREVIOUS.

Number of SEgMENtS (NUMSEG)........cccuuiiieie ettt e e e s s e e e e e s snaa e e e e e e s s nnnnanneeaeee s C-R
Number of configured segments in the profile. Value 1 through 36 is allowed. Default is 1.

COMMANT (CIMD) ..eiiie ettt e et e et e e et e et e e e e e e s s santa e e e eeeeesassntaneeeaeesaannnne -WR
This provides a dummy location in the database to which commands can be addressed using
a long state variable. The value read from this location will always be 0. The following values,
when written to this location, will be interpreted as commands:

RESET 1 Resets the profile to segment 1 and the mode to run.

STOP 2 Resets the profile to segment 1 and the mode to hold.

HOLD 3 Stop and hold profile

RUN 4 Continue profile.

SKIP 5 If the profile is not on the last segment it will go to the next segment.

Else if REPEAT is NO then the profile is complete. Else it will put the
profile at the start of the first segment.

The ramp/soak RESET and STOP commands received through the message handler will
reset the ramp/soak when it is received, regardless of the loop or block state.

S08K HYSTErESIS (SHY ST) ittt et e e e e e e e e e e aeeeeeeeeereeeeeeeeeees CWR
Value of hysteresis for guaranteed soak segments. Valid floating-point values are 0.0 or
greater. Default is 0.0

RamMpP HYStEreSiS (RHYST) .uueiiiiiiiiie i CWR
Value of hysteresis for guaranteed ramp segments. Valid floating-point values are 0.0 or
greater. Default is 0.0

SEAIM VAIUE (ST ART ) tiiiiiiiiiiiiiiiiiiit ettt ettt ettt et aeeeaeaeaeeeaeaeaeaeaeseaeseaesesesesesesssssssssssnsnsnsnsnnnrnnes CWR
This is the value that the profile starts at if the startup type is START. It is always used to
calculate the ramp rate of the first segment if the first segment is a ramp segment. Default is
0.0

TS 1 () CWR
The output of the profile. The ramp function changes the block result (setpoint) up or down at
a linear rate over the specified period of time. The soak function maintains the block result at a
fixed value for the specified period of time. A step function has a specified time of zero.
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Result QUAITEY (RQ)...uueeee ittt ettt ettt e ettt et e e e st e e e e sbb e e e sbe e e e e snbreeeeanes -WR
Quality of Result when Bad Inputs are REJECTED.

GOOD 0 If all of the inputs are good, then the ramp soak block updates the
Result and the quality is set good. If bad inputs are accepted, then
the Result Quality is set good.

BAD 1 If any of the inputs are bad, then the ramp soak block does not
update the Result and the Result quality is set bad.

S == N (57 A I SRS CWR
This value will be the status of State A for the current segment.

State A QUANTLY (SAQ) «.ueeeeiteee ittt -WR
Quality of State A when Bad Inputs are REJECTED.

GOOD 0 If all of the inputs are good, then the ramp soak block updates State
A and the quality is set good. If bad inputs are accepted, then State A
Quality is set good.

BAD 1 If any of the inputs are bad, then the ramp soak block does not
update the State A and the State A quality is set bad.

SEALE B (SB) . utteiiiiitiiie ettt b bbb e CWR
This value will be the status of State B for the current segment.

State B QUAITEY (SBQ) ..eeeiiiiieii ittt e e -WR
Quality of State B when Bad Inputs are REJECTED.

GOOD 0 If all of the inputs are good, then the ramp soak block updates State
B and the quality is set good. If bad inputs are accepted, then State B
Quality is set good.

BAD 1 If any of the inputs are bad, then the ramp soak block does not
update the State B and the State B quality is set bad.

S - = I O (5] 3 SRS CWR
This value will be the status of State C for the current segment.

State C QUANLY (SCQ)...ui ittt ettt ettt ettt b ettt ettt b e et e be e nbe e sbeesaeesane e -WR
Quality of State C when Bad Inputs are REJECTED.

GOOD 0 If all of the inputs are good, then the ramp soak block updates State
C and the quality is set good. If bad inputs are accepted, then State C
Quality is set good.

BAD 1 If any of the inputs are bad, then the ramp soak block does not
update the State C and the State C quality is set bad.
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Sl D ] 0 ) PO PPOURRUPRN CWR
This value will be the status of State D for the current segment.

State D QUAITEY (SDQ) ...uueeieiiiiite ettt -WR
Quality of State D when Bad Inputs are REJECTED.

GOOD 0 If all of the inputs are good, then the ramp soak block updates State
D and the quality is set good. If bad inputs are accepted, then State D
Quality is set good.

BAD 1 If any of the inputs are bad, then the ramp soak block does not
update the State D and the State D quality is set bad.

Active Segment NUMDBEr (ACTSEG) ....uuuuuuuiuiiiiiiiiiiiiieieiernrerererenersrererrrersrsere——. CWR
The number of the currently active segment. Segment number 0 indicates an inactive profile.

Writing a 0 to the active segment number STOPs the profile cycle. Writing a valid segment
number to the active segment number will set the profile to the beginning of the written
segment number.

Active Segment Number Quality (ACTSEGQ) ...uuvvieiiiiiiiiiiiiiie e ecsiieeeee e e s ssiivene e e e e e snnenes -WR
Quality of Active Segment Number when Bad Inputs are REJECTED.

GOOD 0 If all of the inputs are good, then the ramp soak block updates Active
Segment Number and the quality is set good. If bad inputs are
accepted, then Active Segment Number Quiality is set good.

BAD 1 If any of the inputs are bad, then the ramp soak block does not
update the Active Segment Number and the Active Segment Number
quality is set bad.

Time ReMaINING (TREM).....uoiiiiiiii ettt e et e e e s e st re e e e e e s s e aanbaaeeeeeeeaennnnes CWR
Is the time remaining in a segment. When a soak segment is running this value can be written
to lengthen or shorten a soak time.

Time Remaining Quality (TREMQ)........cutiiiiiiiiiiiiiie ettt -WR
Quality of Time Remaining when Bad Inputs are REJECTED.

GOOD 0 If all of the inputs are good, then the ramp soak block updates Time
Remaining and the quality is set good. If bad inputs are accepted,
then Time Remaining Quality is set good.

BAD 1 If any of the inputs are bad, then the ramp soak block does not
update the Time Remaining and the Time Remaining quality is set
bad.
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Cycle NUMDBEr (CYCNUM) ..ottt e et e e e e e e e s sabeae e e e e e e e e annes CWR
Indicates the active cycle the profile is currently running in. This number starts at one and is
reset to one when the profile is reset. The cycle number stops counting once the number
reaches 65535.

Cycle Number Quality (CYCNUMQ) ......uuiiiiiiiiie ettt -WR
Quality of Cycle Number when Bad Inputs are REJECTED.

GOOD 0 If all of the inputs are good, then the ramp soak block updates Cycle
Number and the quality is set good. If bad inputs are accepted, then
Cycle Number Quality is set good.

BAD 1 If any of the inputs are bad, then the ramp soak block does not
update the Cycle Number and the Cycle Number quality is set bad.

MOAE (MODE) ... .eeiieiiiiie ettt ettt ettt e ettt e e sttt e e ekt e e e e bbe e e e s abbeeeeebbeeeeaasbeeeesnbbeeaeans CWR
Indicates the mode of the ramp soak profile.

RUN 0 Block runs as configured.

HOLD 1 Profile will pause in its current state. The initial value is HOLD.
TRACK 3 When the Track Command Input is TRUE the Result will always be

set to the value of the Track Input and the mode will be TRACK.

Mode Quality (MODEQ) ......ccuiiiiiiiiiiieeit ettt sttt ettt ettt b e bbb -WR
Quality of Mode when Bad Inputs are REJECTED.

GOOD 0 If all of the inputs are good, then the ramp soak block updates Mode
and the quality is set good. If bad inputs are accepted, then Mode
Quality is set good.

BAD 1 If any of the inputs are bad, then the ramp soak block does not
update the Mode and the Mode quality is set bad.

Return Mode (RETMODE) ......ocuuiiiiiiiiie ettt ettt e e s -R
While in TRACK the Return Mode attribute will indicate the value that Mode will be set to when
the TRACK condition clears. Writing RUN or HOLD to the Mode while in TRACK will change
the value in the Return Mode attribute. Also while in TRACK the commands of RESET, STOP,
RUN, HOLD and SKIP are allowed and the Return Mode attribute will be updated
appropriately; but the Mode will remain in TRACK. When the Track Command Input goes to
FALSE the Mode will be RUN or HOLD determined by the Return Mode attribute.

RUN 0 Sets Mode Status to RUN when Track Command Input clears
(FALSE).

HOLD 1 Sets Mode Status to HOLD when Track Command Input clears
(FALSE).
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Bad Track INpuUt (BADTREK) .....uuiiiiiaiiiiiiie ittt e e e st e e e e e s s sabnbeeeaaaeeeanns CWR
See Section 2.3.2, Data Quality for additional information.

REJECTED 0 The track input quality is checked if Bad Track Input Accepted
attribute is False. If it is False and the track input quality is bad, then
the ramp soak block does not update its outputs and the output
qualities are set bad.

ACCEPTED 1 Block runs its algorithm without a check on input quality and output
quality is set to good.

NOTE: This parameter is required to eliminate a bad quality latch up problem. Since the ramp
soak result is connected to the remote setpoint of the PID, if the result quality goes
bad then the adjusted remote setpoint quality is set bad. The adjusted remote setpoint
is connected to the ramp soak track input. Therefore, the Bad Track Input Accepted
attribute should be set to TRUE when connected to the PID as described.

Process INPUt (PROCINP) ....uuiiiiiie ittt st e e e e e s s e e e e e e s s st e e e e e e e sennnrnaeeaaeeeanns CWR
Process Input floating point value that ramp soak profile Result is being compared to and
controlled by.

local data 0 The initial local data value is 0.0.

source pointer Any floating point source. Specify remote data by making a
connection to this block attribute. If a connection exists, the input is
considered remote, even if local data has been specified.

Track INPUt (TRKINP) ...t e e e e et e e e e e s e e ee e e e e e e e e eannnes CWR
When in TRACK, the Result is set to the Track Input value.

local data 0 The initial local data value is 0.0.

source pointer Any floating point source.

Track Command INPUt (TCMDINP) ......coiiiiiiiiiii e CWR

When the Track Command Input is TRUE the Result will always be set to the value of the
Track Input and the Mode will be TRACK. When the Track Command Input goes to FALSE
the Mode will be RUN or HOLD determined by the Return Mode attribute.

NONE No Track Command input configured. Attribute is not used.

local data 0 The initial local data value is FALSE (0). If the value is true the mode
status will be TRACK.

source pointer Any discrete source.

RESEL INPUL (RESINP) ...ttt e e e e e CWR

A FALSE to TRUE transition resets the profile to segment 1 and the mode to RUN.

NONE No Reset input configured. Attribute is not used.

local data 0 The initial local data value is FALSE (0).

source pointer Any discrete source.
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StOP INPUL (STOPINP) ...ttt e e et e e e e e e s abbbeeeeaaeeeannas CWR
A FALSE to TRUE transition resets the profile to segment 1 and the mode to HOLD.

NONE No Stop input configured. Attribute is not used.

local data 0 The initial local data value is FALSE (0).

source pointer Any discrete source.

RUN INPUE (RUNINP) ...ttt CWR

A FALSE to TRUE transition sets the mode to RUN. This is used to start or resume the profile
when the mode is currently HOLD.

NONE No Run input configured. Attribute is not used.

local data 0 The initial local data value is FALSE (0).

source pointer Any discrete source.

HOId INPUEL (HOLDINPY) ..ottt CWR

A FALSE to TRUE transition sets the mode to HOLD. This is used to pause the profile when
the mode is currently RUN. Specify a discrete input or NONE.

NONE No Hold input configured. Attribute is not used.

local data 0 The initial local data value is FALSE (0).

source pointer Any discrete source.

SKIP INPUL (SKIPINP) ...ttt CWR

A FALSE to TRUE transition skips a segment. If the current segment is not the last, the profile
will skip to the next segment. If the current segment is the last, the profile will go to the first
segment if repeat is YES or will be considered complete if repeat is NO.

NONE No Skip input configured. Attribute is not used.

local data 0 The initial local data value is FALSE (0).

source pointer Any discrete source.

Segment 1 Target Value (TVSL) ....ooiiiiiiiiiiiiie ettt CWR

Value that the Result will stay at if this is a soak segment or it is the value that the Result will
ramp to if this is a ramp segment. Default value is 0.0

...etc 2 through 35
Segment 36 Target Value (TVS36) ...cocuueieiiiiiieiiiiii ettt CWR

Value that the Result will stay at if this is a soak segment or it is the value that the Result will
ramp to if this is a ramp segment. Default value is 0.0
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Segment 1 Time INterval (TISL)......uueiiiiie it e e e e e aees CWR
Time that this segment will take to execute. Default value is 0. The Ramp Rate is determined
from the Time Interval and the difference between the Start VValue and the first Target Value or
between Target Values. SOAK is displayed when Target Values are the same. STEP is
displayed if the Time Interval is zero. A calculated time rate is displayed otherwise. Time units
may be Seconds, Minutes, or Hours.

...etc 2 through 35

Segment 36 TIMe INTErval (TIS36)....uuuiiieeiiiiiiiiiiie e e e e e s e e e e e s srnrrrereeeeeeeannes CWR
Time that this segment will take to execute. Default value is 0. The Ramp Rate is determined
from the Time Interval and the difference between the Start Value and the first Target Value or
between Target Values. SOAK is displayed when Target Values are the same. STEP is
displayed if the Time Interval is zero. A calculated time rate is displayed otherwise. Time units
may be Seconds, Minutes, or Hours.

Segment 1 GUAranteed (GTSL) ..cocuuuiiieeeeiiiiiiieiee e e e e s ettt e e e e e s s s e e e e e e s s ssnrerereeee e e e enneees CWR
Indicates if the segment is a guaranteed segment. Default is No.

NO 0 NO indicates segment is not guaranteed. No comparison is made
between the Process input value and the result to prevent the profile
from continuing. Default is NO.

YES 1 YES indicates the segment is guaranteed. See Section 3.2 for a
description of Guaranteed Ramp, Step and Soak.

...etc 2 through 35

Segment 36 Guaranteed (GTS36) ......cccuiuuriiiiiiiieiiiiiie et et e e CWR

Indicates if the segment is a guaranteed segment. Default is No.

NO 0 NO indicates segment is not guaranteed. No comparison is made
between the Process input value and the result to prevent the profile
from continuing. Default is NO.

YES 1 YES indicates the segment is guaranteed. See Section 3.2 for a
description of Guaranteed Ramp, Step and Soak.

SEgMENT 1 STALE A (SASL) ..ooiiiiiiiii ettt CWR

Status of State A during segment.

FALSE 0 A blank box indicates State A for this segment is FALSE. Default is
FALSE.

TRUE 1 An X in the box indicates State A for this segment is TRUE.

...etc 2 through 35

SegmeENnt 36 StALE A (SAS36) .....uueiieiiiiiie ittt CWR

Status of State A during segment.

FALSE 0 A blank box indicates State A for this segment is FALSE. Default is
FALSE.

TRUE 1 An X in the box indicates State A for this segment is TRUE.
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Segment 1 State B (SBSL) ... a e CWR

Status of State B during segment.

FALSE 0 A blank box indicates State B for this segment is FALSE. Default is
FALSE.

TRUE 1 An X in the box indicates State B for this segment is TRUE.

...etc 2 through 35

Segment 36 State B (SBS36) ....ccoiiiiiiiiiiiiiiiee e a e CWR

Status of State B during segment.

FALSE 0 A blank box indicates State B for this segment is FALSE. Default is
FALSE.

TRUE 1 An X in the box indicates State B for this segment is TRUE.

SEgMENT 1L STAtE C (SCTSL) ..uuiiiiiiieeiiiiiiieii et e e ettt e e e e e st are et e e e s e st eereaeessnnrnaeeeeeeeseannes CWR

Status of State C during segment.

FALSE 0 A blank box indicates State C for this segment is FALSE. Default is
FALSE.

TRUE 1 An X in the box indicates State C for this segment is TRUE.

...etc 2 through 35

SegMENt 36 STAtE C (SCTSBB) .uuiviieeiiiiiiiiiiieee e i ittt e e e e e e s srrrrr e e e e e s s ssaraerreaeessasrnrereeaeeseannns CWR

Status of State C during segment.

FALSE 0 A blank box indicates State C for this segment is FALSE. Default is
FALSE.

TRUE 1 An X in the box indicates State C for this segment is TRUE.

Segment 1 State D (SDSL) .....uuiiiiiiiieiiiiite ettt CWR

Status of State D during segment.

FALSE 0 A blank box indicates State D for this segment is FALSE. Default is
FALSE.

TRUE 1 An X in the box indicates State D for this segment is TRUE.

...etc 2 through 35

Segment 36 StAte D (SDS3B) ....cccuuieiiiiieieeiiiie ettt CWR

Status of State D during segment.

FALSE 0 A blank box indicates State D for this segment is FALSE. Default is
FALSE.

TRUE 1 An X in the box indicates State D for this segment is TRUE.
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3.4 TYPICAL BLOCK CONNECTIONS FOR RAMP/SOAK BLOCK

A typical Ramp/Soak Profile is used as the Remote Setpoint to the PID block. Whenever the
PID block Output Mode is not AUTO or the Setpoint Mode is LOCAL the PID block Track
Status is set TRUE. Therefore, the Ramp Soak block will go to the TRACKING state.

Connections between the Ramp Soak block and the PID block are shown in Figure 3-7.

Typical Ramp/Soak and PID Block Connections

RSK PID
R L > 0—» RSP
PROCINP | —— 04— VI
TRKINP _ je—— oe— ARSP
DI TCMDINP __ [¢—— o«— TS
Result R Lo —» RESNP
SA ——» 0 —»

Softwiring connections
to other blocks.

Figure 3-7. Typical Block Connections for Ramp/Soak Block

Note:  You might also want the PID setpoint tracking enabled, and the PID setpoint track
input connected to the PID process input.

3.5 RAMP/SOAK BLOCK EVENTS

The event codes (and their suggested text messages) for the Ramp/Soak block are given
below. See the system event block for a description of event transitions.

Event

Code Type Text/Description

0 Info Only BLOCK STATE SET TO RUN

1 Info Only BLOCK STATE SET TO HOLD
2 Info Only BLOCK STATE SET TO OFF

3 Info Only BLOCK STATE SET TO DEBUG
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APPENDIX A
PID BLOCK CROSS REFERENCE

A.l GENERAL

Table A-1 list all the PID attributes by their field name.
Table A-1. PID Attributes Sorted by Field Name

Field Name Mnemonic Attr
Active Setpoint Quality SPQ 24
Adjusted Remote Setpoint Quality ARSPQ 22
Adjusted Remote Setpoint, Initial Value ARSP 21
Bad Inputs Accepted BADINP 03
Bias Quality RSPBQ 35
Block Length BLKLEN 01
Block State STATE 02
Calculation Error Active CERRA 08
Calculation Error Active Quality CERRAQ 09
Calculation Error Unacknowledged CERRU 06
Calculation Error Unacknowledged Quality CERRUQ 07
Calculation Error CERRS 05
Calculation Error Action CERRACT 58
Control Action ACTION 57
Control Algorithm Type CATYPE 59
Control Interval Cl 15
Control Mode CMS 67
Control Mode Command CMC 69
Control Mode Restart Value CMRV 72
Control Mode Status Quality CMSQ 68
Control Modes Allowed CMA 66
Dead Time Compensation Input DTCI 76
Deviation DEV 38
Deviation Quality DEVQ 39
Diagnostic Group SUPPGRP 04
External Feedback Input EFBI 79
Feedforward Calculation Type FFCTYPE 56
Feedforward Compensation Input FFCI 78
Gain Base Value BGAIN 61
Gain Modifier Proportional Response Input PRMI 83
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Field Name Mnemonic Attr
Input Filter Time Constant FILTIME 101
Input Filter Type FILTYPE 100
Manual Reset Balance Type MRBTYPE 60
Manual Reset Initial Value MR 64
Manual Reset Quality MRQ 65
Mode Model MM 94
Output OP 46
Output Calculation Error Active OPCERRA 13
Output Calculation Error Active Quality OPCERRAQ 14
Output Calculation Error Unacknowledged OPCERRU 11
Output Calculation Error Unacknowledged Quality OPCERRUQ 12
Output Calculation Error OPCERRS 10
Output Limit High OPLH 50
Output Limit Low OPLL 51
Output Mode Command OPMC 43
Output Mode Restart Value OPMRV 71
Output Mode Status Quality OPMSQ 42
Output Mode Status, Initial Value OPMS 41
Output Modes Allowed OPMA 40
Output Modes Limited OPML 53
Output Quality OPQ a7
Output Range High OPRH 48
Output Range Low OPRL 49
Output Restart Value OPRVI 93
Output Selector Signal A OPSAI 91
Output Selector Signal B OPSBI 92
Output Selector Type OPSTYPE 52
Output Track Input OPTI 82
Preact Time Base Value BPREACT 63
Preact Time Modifier Derivative Response Input DRMI 85
Process Variable Input PVI 75
Process Variable Range High PVRH 36
Process Variable Range Low PVRL 37
Remote Setpoint Balance Type SPBTYPE 31
Remote Setpoint Bias Input RSPBI 87
Remote Setpoint Bias, Initial Value RSPB 34
Remote Setpoint Input RSPI 88
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Field Name Mnemonic Attr
Remote Setpoint Range High RSPRH 25
Remote Setpoint Range Low RSPRL 26
Remote Setpoint Ratio Input RSPRI 86
Remote Setpoint Ratio Quality RSPRQ 33
Remote Setpoint Ratio, Initial Value RSPR 32
Reset Rate Base Value BRESET 62
Reset Rate Modifier Integral Response Input IRMI 84
Setpoint Limit High SPLH 27
Setpoint Limit Low SPLL 28
Setpoint Mode Command SPMC 19
Setpoint Mode Restart Value SPMRV 70
Setpoint Mode Status Quality SPMSQ 18
Setpoint Mode Status, Initial Value SPMS 17
Setpoint Modes Allowed SPMA 16
Setpoint Modes Limited SPML 30
Setpoint Restart Value SPRVI 77
Setpoint Selector A Input SPSAI 89
Setpoint Selector B Input SPSBI 90
Setpoint Selector Type SPSTYPE 29
Setpoint Track Enable SPTE 20
Setpoint Track Input SPTI 81
Setpoint, Initial Value SP 23
Track Command Input TCI 80
Track Status TS 54
Track Status Quality TSQ 55
Unlimited Output UOP 44
Unlimited Output Quality UOPQ 45
Version VERSION 00
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initialization 2-11 OPSTYPE 2-13, 2-24
IRMI 2-15, 2-31 OPTI 2-15, 2-30
0OSOO0 2-5, 2-13, 2-26
L overshooting 2-25
lags 2-27
Limiting 2-2 P
logic control 1-1 PC-30 1-1_1-2
LSP 2-1 PMOO 2-5, 2-13, 2-26
PMPO 2-5, 2-13, 2-26
M Pre-Act 2-2, 2-9, 2-25 2-26
MICRO-SCAN 2-2, 2-9, 2-25 preact 2-3, 2-9, 2-14, 2-27, 2-31, 2-33
Modbus 1-1_1-2 PRMI 2-15, 2-31
MODE 3-5, 3-10, 3-17 Procedureless 2-2, 2-5, 2-14, 2-22, 2-26
MODEQ 3-10, 3-17 PROCINP 3-10, 3-12, 3-18
MR 2-14, 2-27 PSOO 2-5, 2-13, 2-26
MRBTYPE 2-14, 2-26 PSPO 2-5, 2-13, 2-26
MRQ 2-14, 2-27 PVI 2-14, 2-29, 2-35
PVRH 2-12, 2-21
N PVRL 2-12, 2-21
NUMSEG 3-8, 3-14
R
(0] R 3-8, 3-9, 3-10, 3-12, 3-13, 3-14, 3-17
OMOO 2-5, 2-13, 2-26 ramp 2-9
OP 2-3, 2-6, 2-13, 2-15, 2-23, 2-27, 2-33, 2-35 reinitialize 2-9
OPCERRA 2-11, 2-17 REPEAT 3-4, 3-8, 3-13, 3-14
OPCERRAQ 2-11, 2-17 reset 2-2_2-3, 2-5, 2-9, 2-14, 2-22, 2-25, 2-31
OPCERRS 2-11, 2-17 reset-windup 2-9, 2-30
OPCERRU 2-11, 2-17 RESINP 3-10, 3-12, 3-18
OPCERRUQ 2-11, 2-17 RESMODE 3-8, 3-13
OPLH 2-13, 2-23 RESSEG 3-8, 3-14
OPLL 2-13, 2-23 restart 2-2_2-4, 2-6, 2-14, 2-28, 2-32
OPMA 2-13, 2-22 RETMODE 3-10, 3-17
OPMC 2-13, 2-23 RHYST 3-8, 3-9, 3-14
OPML 2-13, 2-24 RSPB 2-12, 2-21
OPMRV 2-14, 2-29 RSPBI 2-15, 2-31
OPMS 2-13, 2-22 RSPBQ 2-12, 2-21
OPMSQ 2-13, 2-22 RSPI 2-15, 2-18, 2-20, 2-32



Continuous Control Functions

INDEX

RSPR 2-12,2-21
RSPRH 2-12, 2-20
RSPRI 2-15, 2-31
RSPRL 2-12, 2-20
RSPRQ 2-12, 2-21

RQ 3-8, 3-9,3-15
RUNINP 3-10, 3-12, 3-19

S

SA 3-8, 3-9, 3-15

SAQ 3-8, 3-9, 3-15
SAS1 3-11, 3-20
SAS36 3-11, 3-20

SB 3-8, 3-9, 3-15

SBQ 3-8, 3-9, 3-15
SBS1 3-11

SBS36 3-11

SC 3-8, 3-9, 3-15
SCQ 3-8, 3-9, 3-15
SCSs1 3-11

SCS36 3-11

SD 3-8, 3-9, 3-16
SDQ 3-8, 3-9, 3-16
SDS1 3-11

SDS36 3-11

selector 2-3, 2-6, 2-12, 2-15, 2-20, 2-24, 2-32
SHYST 3-8, 3-9, 3-14
SKIPINP 3-11, 3-12, 3-19
slave 2-19, 2-30, 2-35
SP 2-6, 2-12, 2-15, 2-19, 2-27, 2-33, 2-35
SPBTYPE 2-12, 2-21
SPLH 2-12, 2-20
SPLL 2-12, 2-20
SPMA 2-12, 2-18
SPMC 2-12, 2-19
SPML 2-12, 2-20
SPMRV 2-14, 2-29
SPMS 2-12, 2-18
SPMSQ 2-12, 2-18
SPQ 2-12,2-19
SPRVI 2-14, 2-30
SPSAI 2-15, 2-20, 2-32
SPSBI 2-15, 2-20, 2-32

SPSTYPE 2-12, 2-20

SPTE 2-12, 2-19

SPTI 2-15, 2-30

START 3-5, 3-8, 3-9, 3-13, 3-14
startup (PID) 2-25

startup (RSK) 3-3

STATE 3-8, 3-12

STOPINP 3-10, 3-12, 3-19
STYPE 3-8, 3-13

SUPPGRP 2-11, 2-16

T
TCIl 2-15, 2-30

TCMDINP 3-10, 3-12, 3-18

TIS1 3-11, 3-20

TIS36 3-11, 3-20

tracking 2-2, 2-10, 2-19, 2-22, 2-30
TREM 3-8, 3-9, 3-16

TREMQ 3-9, 3-16

TRKINP 3-10, 3-18

TS 2-13, 2-24, 2-35

TSQ 2-13, 2-24

TVS1l 3-11, 3-19

TVS36 3-11, 3-19

U

UOP 2-13, 2-23
UOPQ 2-13, 2-23
USE 3-8, 3-13

\%

VCI 2-21

VCI1 2-35

VCIM 2-21
VERSION 3-8, 3-12

w
windup 2-25
WR 2-11, 2-16, 2-21, 2-27

X
XMODBUS 1-2
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